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CHAPTER I 
INTRODUCTION 

Amid a]l the furor over the new trends in educational technology, 
the commonplace print media remain largely \mchallenged as the most 
widely used educational resources of all. Great advances have been made 
in the art and science of printing, but their educational significance 
is rather less apparent. For example, it is almost indisputable that 
the lavish use of illustrations makes modern textbooks more attractive, 
and some research with younger children supports this view. However, 
the case for older learners is much less well-established, and one 
wonders what essential educational role the illustrations serve in many 
of the c’orrent printed materials. Illustrations certainly add to the 
size and cost of books, but what evidence is there that they add 
proportionately to learning? 

Preliminary to the systematic investigation of learning as a 
function of instr*j.wtional illustratione , there must be an objective 
delineation of the several potentially criterial characteristics of 
illustrations, such as the physical attributes of the pictorial 
elements, the attributes of the associated verbal elements, the educa- 
tional objectives they might serve, and the subject matter with which 
they deal, A reliable taxonomy of each of these potentially criterial 
attributes would be needed before a systematic appraisal could be made 
of illustrations as they presently occur in textbooks. Further, such a 
taxonoo^ would be necessary to the adequate specification of variables 
in an experimental study of illustratic particularly if such a study 
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were to depart from the practice of treating pictures as a unitary and 
undifferentiated class of stimuli. 

Thus, several typologies would seem to be essential both to an 
initial survey of the characteristics of existing textbook illustrations 
and to the eventual study of their educational significance, i.e., their 
effect on learning. An ultimate goal would be the discovery of predlc— 
tive criteria by which designers of textbooks, self-instructional pro- 
grams, and eventual instructional systems couD.d optimally match the 
characteristics of illustrations to the other components (msui or machine 
or materials) which together would function with maxT ««« efficiency and 
effectiveness tc meet predetermined educational goals. 
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CHAPTER II 
OBJECTIVES 

The objectives of this study were both immediate and long range* 
There were four immediate objectives* 

1* Design taxonomies of instructional illustrations that would 
include physical types (pictures), verbal modifier types 
(captions, etc*), educational objective types, and subject- 
matter types* 

2* Test and refine the taxonomies with reference to a sample of 
textbook illustrations* 

3* Perform a systematic analysis of a sampxe of textbook 

illustrations by tabulating frequencies of occurrence of 
each type and by assessing the significance of the associa- 
tions between types* 

4o Generate preliminary research questions regarding relations 
between the characteristics of illustrations and the 
associated learning by students* 

There were several long-range objectives* 

1* Provide an initial delineation of the characteristics of 
illustrations that would serve to stimulate interest in the 
generation of research hypotheses about pictorial stimuli^ 

2* Enable researchers to be more objective and consistent in 
their use of and description of pictorial stimuli, whether 
or not stimulus characteristics were the variables under 




examination* 



3. Initiate a program of research about the relation of 
pictorial stimulus Tariables to perception and learning, 
ProTide an initial step in a program of research that would 
analyze in depth the learner^textbook transaction , with 
particular reference to illustrations. 

The four taxonomies (physical type, verbal modifier type, objec- 
tive type, and subject-matter type) received differing amounts of 
attention in this study. The physical type taxonomy was one of the two 
primary foci of this study, because of its judged potential for future 
research and because of the dearth of such taxonomic efforts to date. 

The primary objective of the physical type taxonomy was to 
develop a system for classifying pictorial stimuli that would be of 
value both to researchers and practitioners. It was intended that this 
taxonomy would suggest researchable factors for interested investigators 
and assist the researcher in the specification and control of the physical 
charecteristics of his stimulio It was planned also that the textbook 
author, editor, or artist, or the teacher, librarian, or audio-visual 
person might find the taxonomy a basis for describing and comparing 
educational materials. The development of a physical type taxonomy is 
described in Chapter IV, 

The second most thoroughly delineated taxonomy was that of 
objective type. The rationale for this taxonomy was simply that any 
assessment of instructional materials must ultimately be made with 
reference to instructional objectives. This rationale had immediate 
relevance to the limited present study and potential relevance to more 
definitive future studies. While there has been 



considerable work done 
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in recent years in classifying objectives, Blooa (P), Gagne (4), there 
has also been considerable adaptation of these taxonoaies to meet 
particular instructional or research requirements* For the purposes 
of this study, it was found necessary to adapt Bloom's taxonomies and 
to incorporate some of Mager's (ll) criteria for beharlcral objictives* 
The intent was to develop an educational objective taxonooiy that could 
be applied by teachers to the writing of objectives for given illustra- 
tions* The development of an objective type taxononQT is described in 
Chapter V* 

The verbal modifier taxonoiqy (captions, titles, labels) was 
judged iaq)ortant because most pictures in the textbooks studied were 
accompanied by verbal material, and, in fact, appeared ux>on close 
e x am in ation to be educationally inseparable from the verbal material* 

The verbal modifier taxonoaqr was a modest effort in this study* It by 
no means exhausted the possibilities, nor was it indicative of the 
judged educational importance of the verbal aspects of illustrations in 
comparison to the importance of the pictorial* The verbal modifier 
taxonomy was largely syntactic in character rather than semEmtic 
because of the greater objectivity associated with the former* It 
relied heavily upon existing definitions, such as that for a "sentence*" 
The development of a verbal modifier taxonooQr is described in Chapter VI* 

The fourth and final taxonomy was that for subject matter types* 
The minimu m effort given this taxonoqy in this study is not indicative 
of its judged importance to eventual research about the educational 
utility of textbook illustrations* It appeared that an adequate 
taxonomy of subject matter should surmount the topical categories 
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around which present textbooks are organized, and instead should 
utilize the basic "structures" associated with each area of knowl- 
edge. Howerer, although "knowledge structures" are currently being 
a iTely conceired and debated by acadenicians, there is insufficient 
consensus at this tine to permit extensire application of such struc- 
tures or "ways of knowing" to illustrations. 

E xaslna tion of textbooks prior to this study suggested that illus- 
tration types wotd.d probab^ be associated with subject-natter types. 

The four subject-natter areas included in the study (English, history, 
nathenatics, and science) were chosen as representatire of the general 
body of subject natter in the public school curriculun and were judged 
to be sufficiently direrse for conparatiTe purposes. The four subject 
areas constituted the four categories in the subject-natter taxonomy. 

The application of the four taxononies to a saaqple of 
apprcxij»tely 800 textbook illustrations yielded frequency data for 231 
Chi-Square tests of independence. Giren nost attention in the report 
were the analyses of relationships between the following: subject- 

natter types and objectire types, subject-natter types and physical 
types, subject-natter types and rerbal nodifier types, objectire types 
and physical types, objectire types and rerbal modifier types. T*:.e 
contingency tables for these analyses are giren in Chapter VII, 

BesultSo 

In sun, the intent of this study was: 

1. the construction of four taxononies (physical type, objec- 
tire type, verbal nodifier type and subject-natter type) for classifying 
textbook illustraticos; 




2. the application of the taxonomies to the preliminax*y study 
of illustrations as they occur in textbooks at the eighth-grade level 
in four subject-matter areas; and 

3* the generation of preliminary questiou» for experimental 
research relating the four taxonomies of instructional illustrations to 
the perceptions and learnings of students. 
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CHAFTES III 
INITIAL PROCEDURES 

This chapter presents an oyerrlew of the conceptualization, 
definition, and sampling process that preceded constmction of the four 
tazonomies (physical, objective, verbal modifier, subject-matter) • The 
detailed procedure for three of the four taxonomies follows in Chapters 
IV through VI respectively (the fourth taxonomy, subject matter, does 
not require elaboration, as indicated in the previous chapter) o 

Beview of Related Research 

The breadth of such reviews is typically a function of the 
writer’s interpretation of the three criterial terms* Vhat material is 
"related," what of that qualifies as "research," and how complete shall 
be the "review" of the selected studies? Ir the present situation the 
most s^tlective criterion is the first: What is related? 

Based on systematic searches, both before this study and after, 
the writer must make the assertion that only one study is related to 
the objectives outlined in Chapter II. That study is, "Requirements 
for Graphic Teaching Machines," by Hickey and others (6)« No other 
study was found which attempts a comparable taxonomy of textbook 
illustrations or a statistical analysis of the frequencies or percentages 
of classes of textbook illustrations across subject natters * One 
aspect of the present study, the objective taxonomy, was related to 
several other studies, and a discussion of this relationship is given 
in the introduction to Chapter V, Objective Type Taxonoi^o 
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Before consideration of the one related study, further clarifi- 
cation of the witer*s interpretation of "related" may be warranted. 

No study was considered related if it was an experimental study of the 
effects (cognitive, affective, psychomotor, physiological, or other) of 
pictures or illustrations. This eliminated 57 studies done before 1952, 
as listed in a review (l9)t and an uncounted number done since. The 
lack of relatedness of these studies to the present one is as follows: 
they are experimental while this is descriptive; they deal with the 
effects of illustrations while this deals with the classification of 
illustrations; they relate attributes of illustrations to behavior while 
this relates attributes to attributes; they are narrowly concerned %rith 
a selected few attributes of illustrations while this is broadly con- 
cerned with the range of possible attributes. 

There is, in sum, insufficient common ground (relatedness) for 
meaningful comparisons between such studies and the present one. The 
appropriate occasion for relating the two will be when this investigator 
and others employ the taxonomies from this study in their conception of 
specific experimental studies or programs of research. Comparisons 
must then be made between the experimental research that is planned and 
the findings of the specifically related experimental research that has 
been done. In anticipation of such future developments, there has been 
presented with each taxonomy in this study several related questions 
that were judged to be researchable. These were intended to fulfill the 
research stimulation objective of the study. 

Related study . One purpose of the study by Hickey (6), herein- 
after called the Hickey study, was the design of a teaching device for 
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the display of graphic stimuli In a self-instructional programo A 
necessary prerequisite to this was seen to be a taixonomlc matrix of the 
graphic stimuli and graphic responses which could be found In existing 
mediae The textbook was the medium chosen for study, specifically the 
algebra, biology, and music textbooks approved for high school use In 
Bostouo Another purpose of the study was the use of the taxonomy as a 
framework for a number of experimental studies o The latter purpose Is 
common to both the present study and the Hickey study^ 

One of the more apparent differences between the two studies was 
that of scopso The Hickey study Included 17 books In three subjects 
while this stu(fy Included kC books In four subjects. The Hickey study 
Isolated 30 stimulus categories, 23 of which could be called pictorial 
(in the sense of the present study) and seven of which could be called 
verbal-numerical o The present study Isolated 107 pictorial stimulus 
categories and 48 verbal-numeric o Further, It appeared that each 
"graphic stimulus” In the Hickey study was placed In only one of the 30 
categories, while in the present study each Illustration was given 11 
ratings as to Its pictorial characteristic?^ and five as to Its verbal- 
numerical characteristics, or l6 in alio 

Also differing were the stimuli classified o The Hickey study 
classified "graphic stimuli," which were defined as any presentation mate- 
rial that departed from narrative format or from the dominant format for 
the texto The present study focused exclusively on Illustrations and 
their verbal modifiers, though the term illustration was broadly Inter- 
pretedo The r-);lonale for the attention to Illustrations was that they 
consume a large amount of valuable page area, that they are pervasive in 
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modern textbooks (an average of 1 every 1*53 pages in the sample), and 
that they have not even been thoroughly described let alone thoroughly 
evaluated or researched o 

There is no counterpart in the present study for the survey of 
"graphic responses" in the Hickey study. The apparent source for the 
response data was selected end-of-chapter questions, though the graphic 
stimuli within the chapters were alco examined for evidence of an 
associated response that was expected of the student. Responses were 
thus limited to those specified m situ by the textbook authors or 
editors. 

The present study categorized each illustration in terms of the 
"most appropriate" edpcationBl objective, whether specified or implied in the 
book or added on the basis of experience by the practicing teachers who 
did the judging. The objectives were stated in terms of student behavior 
and in that sense corresponded with the Hickey survey of graphic 
responses. 

The Hickey study was more detailed in its examination of 
response modes, listing 16 categories such as: draw a diagram, vocalize, 

attend to an emphasized objective, solve an equation. These tended to 
be quite specific to particular subject matter. The present study dealt 
with five broad types of behavior such as analysis, application, etc. 
Under each type were listed appropriate responses such as: to identify, 

to compare, to solve, to state, etc., the object of such action being 
specific to the subject matter but not further categorized. 

The statistical treatment of the Hickey data was a profile 
analysis which revealed significant differences (p < .01) between the 

o 
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profiles of graphic stimuli and responses for the three subjects* The 
statistical product of the present study was 231 Chi-Square tests of 
independence of which about one third are discussed in this report* 

In shorty it was the initial intent of the present study to 
pursue the taxonomic problem in somewhat greater depth and breadth than 
did the Hickey study* It does appear that there were important differ- 
ences between the two studies in intent* scope, method, definition of 
the stimuli and responses studied, taxonomic systems and categories, 
statistical methods and findings. The latter differences will be 
elaborated to greater degree in Chapter VII, Results* 

Other studies . Three other studies of pictorial materials will 
be mentioned here* Although these have taxonomic implications, they 
are quite different in method and intent from the present study* 

Cropper (5) has classified non-verbal visuals according to their 
function in the process of achieving stimulus control over learner 
responses* 

1. Visuals as Cues and Reinforcers 

A* Intermediate Visuals— desired response already under 
their control (or can readily be brought under) so that 
the response can be cued and control of it transferred 
to another stimulus* 

B* Criterion Visuals — final response to be brought under 
their control* 

2. Visuals as Exan^les 

A. Intermediate Visuals 

B* Criterion Visuals 

Such functional classes of visuals, while conceived in terms of 
the programmer or designer of Instructional materials, are based on 
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learner behavior* This behavioral orientation is an important contribu- 
tion, for the ultimate test of em instructional illustration is the 
behavior it elicits* Gropper’s functional classes provide few guide- 
lines for the production or selection of such visuals, but they do 
prescribe the role of the visuals in instruction and hence a basis for 
deterrining when emd if the appropriate ones have been found* Suppose 
that a need were demonstrated for an intermediate visual of a certain 
subject to serve as a cue* The next questions to ask would be such as 
these;; what behavioral probabilities are attached (for a given type of 
learner) to such alternatives as color vs* black and white, realistic 
photograph vs* diagrammatic drawing, one column size vs* four column, 
etc*? The present study yielded some related information, namely, the 
probable choices of illustration types that book designers and authors 
would make to achieve comparable objectives, but there is no evidence 
as to what the behavioral consequences of these choices would be* 

There is some relationship between the objectives written for 
illustrations in the present study and Cropper’s functional classes* 

An illustration judged to be appropriate for an analysis objective, for 
example, would presumably function adequately as a cue for the student’s 
analytical behavior* 

Knowlton (?) reports the beginning of a taxonomy of visual-iconic 
signs which is independent of the physical attributes of the sign 
vehicles, i*e*, textbook illustrations for example* Visual-iconic 
representations are conceived as having three "parts”; elements, their 
pattern of arrangement, and their order of connection* Each such "part" 
can represent in any one of three ways; realistically, analogically, or 
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arbitrarily* From the possible combinations of "parts” of representa- 
tions and ways of representing there resu3.ts a taxonomy of 2? possible 
types of visual-iconic representation* This taxonomy should provide a 
productive framework for ia5)ortant research* 

While being relatively independent of physical attributes such 
as those categorized in the present study, the Knowlton taxonomy is 
judged by this writer to be physicalistic in the sense that elements, as 
well as the other parts of a representation, are physical components or 
attributes of that representation* Similarly, the ways of representing 
(realistic, analogical, and logical) imply, to greater or lesser degree, 
the presence or absence of certain types of physical characteristicse 
Thus, if an instructional situation required an Intermediate visual, a la 
Gropper, further specification of it would be possible under the Knowlton 
framework, i*eo, it could be specified as having elements that are 
realistic and a pattern of those elements that is analogical* This 
would greatly reduce the number of alternative forms the representation 
might take and would thus facilitate the design of an appropriate illus- 
tration* 

House (15) has developed a descriptive scale for assessing art 
products* The scale as presently refined yielded satisfactory inter- 
rater agreement scores '*6l to »9l) /hen applied to 50 art products. 

The 20-ltem scale was factor analyzed and found to consist of six 
domains* Ratings of art objects using one of these domains (internal 
Static/pynamic Action) were found by t-test to be significantly related 
(p -<*05) to independent expert ratings of "best” and "poorest” of the 
same art objects* Au implication for the present study would be the 
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possibility of rating or classifying instructional illustrations 
(particularly those having an appreciation objective) from an artistic 
point of viewo 

It appears to this writer that these studies, while markedly 
different, may together with the Hickey study and the present study 
suggest the beginnings of a more rigorous and comprehensive attack on 
the pictorial domain* The mechanistic behavioral approach of Gropper, 
the visual-iconic taxonomy of Knowlton, and the artistic criteria of 
Rouse could in concert begin to describe an appropriate illustration 
for a particular instructional situation, while the taxonomies of the 
present study and the Hickey study could provide a framework for 
further physical specification of that illustration* 

Textbook Sample 

The first sampling step was the choice of the textbooks to be 
examinedo The initial plan was to examine l6 to 20 books, but this 
number was expanded to 40 so that the findings would be more representa- 
tive* 

It was judged necG<:isary to limit the sample to books at one 
grade level, particularly for an Initial study* The eighth grade 
level was chosen because it is the approx'.mate midpoint of the first 
grade through college senior range* A preliminary examination of books 
across the sixteen-year range revealed that some 8th grade books 
appeared much like grade 4-6 books in style and frequency of illustra- 
tion, while others appeared much like grade 9-12 books* Thus, the sample 
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of 8th grade texts, while ostensibly unitary in level, did include 
desirable diversity in the types of illustrations. 

It was apparent from the examination of 8th grade textbooks that 
many of the differences in characteristics of illustrations were 
associated with differences in subject matter (maps in history, 
geometric figures in mathematics, etc*). Consequently, four different 
subject-matter areas (English, American history, mathematics, and 
science) were selected to represent a range of illustration types* 

In sum, there were 40 textbooks in the sample, 10 from each of 
four subject areas at the eighth grade level* Workbooks, lab manuals 
and other auxiliary or resource books were omitted* In English, language 
texts were chosen instead of literature* Several programed texts from 
each subject area were examined but proved to be so idiosyncratic as to 
be not readily admissible into the sample* Many had no illustrations 
whatever* 

According to Textbooks in Print 1965 (l?), there were 29 pub- 
lishers in the United States offering textbooks at the eighth grade 
level in one or more of the four subject areas* Of these, 12 offered 
one or more books in language (composition and grammer) | 19 offered one 
or more in American history § 15, one or more in arithmetic; and 13, one 
or more in general science* 

The intent in drawing a sample of the jivailable textbooks was to 
choose the 10 most widely sold or used in each subject area* Sales and 
use data being unavailable, the criterion aseu was frequency of state 
adoption* Adoption lists were requested from the 27 states in which a 
state agency (in contrast to a local unit) selected one or more books 
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in one or more subject areas for use at the eighth grade level* 

Adoption lists were received fr<» 22 states* 'See Appendix A*) The 
tabulation of these by title, author, publisher, and copyright date 
produced a list of 27 English books, 50 American history books, 52 
mathematics books, and 51 science books, or a total of l 80 o 

Examination of the l80-book population revealed that few had 
been adopted widely enough to be chosen* However, because of the 
extensive overlap of authors, titles, and publishers, an attempt was 
made to establish a basis for pooling the data* Of the sevexal possible 
bases, pooling by publisher produced the most orderly tabulation* Con- 
sequently, the ten publishers occurring most frequently were chosen for 
each subject area* Still remaining was the selection of one book from 
the several editions and series offered by a chosen publisher* This 
sele<*tion was resolved by choosing the edition with the most recent 
copyright date* The purchase order simply read, "basic eighth grade 
science textbook," and, in case of two or more, "the one %dth most 
recent copyright*" No titles or authors were specified, much to the 
consternation of some publishers* 

In sum, the sample for each subject area consisted of the most 
recent edition from the ten publishers whose 8th grade textbook(s) 
vere most frequently adopted by the 22 states reporting adoptions* In 
effect, the edition chosen was, in many cases, actually too new to 
have been widely adopted, but was a revision, usually by the same 
authors, of a book that in earlier editions had been widely adopted* In 
such cases it seems likely that the edition chosen for study will in 
time be widely adopted* However, there was also the possibility. 
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particularly in rapidly chang in g curricular areas such as mat hena tics 
and science, that the text chosen was not a rerision of a preTiously 
popular edition but an altogether new book irlth different authors and 
content o Such a book may not prove to be as widely adopted as the 
publisher's earlier efforts with a standard curriculum and tested 
authors o 

Assuming that the books adopted by the 22 reporting state 
agencies do not differ systematically either from those adopted by the 
five states not reporting or from the adoptions by local agencies in 
the re m a inin g 23 states, the sanqple accurately represents the newest 
textbooks of the most frequently adopted publishers o 

The sample included from 48 per cent (history) to 71 per cent 
(English) of the publishers on the reported state adoption lists for 
the eighth-grade level » The 4o book sample included 1? publishers, four 
%diom had one book in the sai^le, six of idiom had two books, four of 
whom had three books, and three of idiom had four bookso A list of the 
books is in Appendix B, and a list of the publishers is in Appendix C* 



Definitions 

An unexpectedly complex task for this study was the operational 
definition of "illustrationo” It had been anticipated that both 
pictorial and verbal elements would be included, but even the distinc- 
tion between pictorial amd verbal appeared to be clouded. For example, 
is a number line in mathematics pictorial or verbal? At what point 
does a picture of a typed business letter become indistinguishable from 
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H H 

an all-Terbal printed page? Is the chemical structural formula 

6 & 

pictorial or verbal? Are charts, graphs, and tables pictorial, 
particularly when they consist primarily of verbal material? Are arrows 
pictorial or design elements? 

Although some "grays" remained- definitions were made to answer 
some of the above questions as follows: 

Pictorial elements * Those configurations of line, dot, or area 
and any combination of these three that resemble events or objects 
(persons, places, and/or things), either as perceived or generally 
conceived* Included were the following border-line cases: number 

lines and geometric figures commonly found in mathematics textbooks; 
structural formulae in chemistry; curves, graphs, and time lines commonly 
found in history and science textbooks* 

Verbal elements * Those configurations of line, dot, or area and 
any combination of these three that resemble alphabetical or numerical 
symbols* Included were pictorial lettering, punctuation msirks, and 
musical and scientific notations so long as they were arbitrary, i*e*, 
did not resemble objects or events* Tables were generally included 
unless they resembled common objects, such as train timetables* 

Design elements * Those configurations of line, dot, or area that 
did not meet the definition of either pictorial or verbal elements. 

Those configurations that occur most frequently in textbooks seem to 
modify or direct attention toward pictorial or verbal elements* 

Exanqples were lines around or between areas; arrows; check marks, 
spheres, stars, etc* at the beginning of paragraphs; and colored or 
textured areas under pictorial or verbal elements* 
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It naj be useful to relate these definitions to an c'lray of 
assorted elements, such as Figure 1. What does each element resemble? 
Some are "obvious** resemblances but others are ambiguous* With reference 
to the latter, classification as verbal or pictorial or design may be 
an individual matter and may change %rith time* If one of the circular 
configurations appears to be a capital "0** and the observer so labels 
It, then operationally It "Is" a verbal element. If it appears as a 
wheel or life-saver or plate and the observer so Identifies it, then 
behavlorally It "Is" a pictorial element* If neither, It would be 
classified as a design element* 




Figure 1* Array of Elements s Pictorial, Verbal, Design 



As can be seen, each definition stated a few specific types of 
elements or configurations that were otherwise potentially ambiguous as 
to classification* These assignments of ambiguous elements or configura- 
tions to specific categories were admittedly arbitrary but nonetheless 
necessary to reliable objective categorization* The ambiguous cases 
tended to be those in which the elements resembled in part objects and 
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erents and in part alphabetlcal-nimerical symbols. In some cases for 
example, the resemblance to objects was only quantitative, such as the 
length of a bar graph being proportional to (resembling) the amount of 
wheat grown. In other cases, the resemblance to events was only 
temporal, such as the length of a time line being proportional to 
(resembling) the length of time between two historical events. 

The phrase ”or generally conceived'* in the definition of 
pictorial elements refers to the case wherein modem man has not per- 
ceived the object or event but has a conception of it which he represents 
with pictorial elements. Ebcamples might be prehistoric animals, sub- 
atomic particles, or God. 

It should be noted that the dictionary definitions of picture, 
illustration, chart, table, graph, caption, label, etc., that might 
have proved definitive, were in practice of little value, partly because 
there was extensive overlap between definitions and partly because the 
sample of illustrations included glaring exceptions to all definitions. 
Consequently, compromises were necessary and the modus operand! was in 
the direction of objectivity rather than in correspondence to general 
usage of the terms. 

In devising a procedure for Identifying "illustration," it was 
necessary to begin with a readily isolable unit, the textbook page, and 
to dissect it into its component parts, one of which would be an 
Illustration. 

Visual Unit . The page, i.e., a flat surface which is bounded on 
one side by the spine of the book and on the other three sides by the 
trimmed edges. 
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Areao Hajor dlTision of the visual unit which is perceived to be 
separate or distinct from other areas of the pageo See Figure 2« This 
separateness can be ascribed to one or more of the following: 

lo isolation of the area bj frames, edges and margins — such as 
the white margins bordering columns of print and separating 
print from picture; 

2o proximity or close grouping of elements within the area; 

3* similarity of elements within the area, such as a predominance 
of pictorial elements or of verbal elements o 
Pictorial Area o Any area including pictorial elements. (See 
Figure 2o) It could also include associated verbal and/or design elements* 
A pictorial area could occaisionally be conqposed of dlscriminable sub- 
units called pictorial units * These will be further explicated in 
Chapter IV, Physical Type TauconoiQro 

Verbal Area o An area including verbal elements. (See Figure 2*) 

It could also include associated design elements but cotild not include 
pictorial elements o A verbal area could be composed of one or more 
disc7.*iminable sub-units called verbal units * Verbal units will be 
further explicated in Chapter VI, Verbal Modi: Taxonomy* 

From these considerations an equation was devised for a visual 

unit or page as follows: Visual Unit = A + A 

P ▼ 

where A^ is pictorial area(s), if any 
is verbal area(s), if any 
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What are our chances for the 
championship? 

2. Did be learn anything important 
from the interview that he hadn’t 
thought to ask about? Explain. 

3. Which of the guide lines did Lon 
follow? How can you tell? 

4. Why wasn’t it necessary for Lon 
to follow Guide Line 3? 

5. Which guide lines would be espe- 
cially important if you were interview- 
ing a busy person? 

Working together 

With members of your class, drama- 
tize one or more of the follov-zing situ- 
ations. Be sure to follow the guide lines 
that are appropriate. 

1. By telephone, interview someone in 
the Want Ad Department of The Daily 
News to find out the cost and the procedure 
for placing an advertisement for a dog 
you have lost. 

2. Iiiterview by telephone a c'.Tk at the 
Jackrabbit Bus Lines ofiBce to find the cost 
and procedure for hiring a chartered bus 
and driver to take the twenty members 
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of your softball team to the capital of your 
state and back. 

3. Interview a forest ranger to find out 
the rules about building campfires in 
Shadybrook National Forest. 

To do by yourself 

Assume that you are to conduct one 
of the four interviews described be- 
low. Write a sentence or two to show 
how you would open the interview. 
Then write your questions and a closing 
sentence. 

1. You are trying to decide whether to 
join your Community Youth Center. You 
interview a neighbor who works there about 
the Center’s activities. 

2. A used bicycle is advertised in the 
Daily Gazette. You call the given number 
to get information about the bicycle. 

3. You have saved some money to buy a 
sleeping bag. You interview a clerk at a 
sporting goods store to get information 
about the best kind of sleeping bag for 
camping trips. 

4. You would like to lose some weight. 

You interview your doctor to find out the 
best way. 

Sure! What do you want to know 
about making pancakes? 




o 
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Figure 2. Page Divided Into Four Areas - Two Pictorial, Two Verbal 

(From English For Meaning 8 by McKee, Rrestwood, Blossom, Watson, and 
Floyd. Copyright 1962, I960 by Houghton Mifflin Company and used by 
permission of the publishers.) 
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Further analysis based on prior definitions yields the following 

two equations; 1, A = p + (▼) + (d) 

P 

where p is pictorial element (s) 

(v) is verbal element(s), if any 
(d) is design element (s), if any 

2o = V + (d) 

where v is verbal element (s) 

(d) is design element(s), if any 

The above formulations underlie all others to follow and provide 
the starting point for defining the term "illustration.” 

Identification of Illustrations 

The specific procedure for identifying an illustration, the basic 
unit of analysis, is given in Appendix D and may appear rather complex. 
In general, two types of criteria were used; perceptual (layout of 
elements on a page) and instructional (function of the elements). The 
three principal defining steps follow. 

lo All pages containing only verbal elements (or with design 
elements) were eliminated from consideration; conversely, all pages 
containing only pictorial elements (or with design elements) were con- 
sidered to be illustrations. 

2. The pages with mixtures of pictorial and verbal elements 
were divided into areas by drawing an imaginary line between the 
isolable areas on the page. See Figure 2. Areas containing any 
pictorial elements were considered pictorial areas, and areas containing 
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only verbal elements were verbal areas o (Captions were always found to 
be associated with pictures and were thus considered a part of pictorial 
areas o) 

3o All the pictorial areas so isolated were considered to be 
illustrations with the following exceptions s 

ao All pictorial areas that are a part of an isolable 

exercise g experiment, question, or problem were combined 
with the verbal elements of the exercise, experiment, 
question, or problem to comprise an illustrationo See 
Figure 3° 

bo All pictorial areas containing two or more captions were 
divided correspondingly into two or more illustrations 
unless the areas were ins true tionally unified, ioeo, 

a sequence or series, such as a procedure or process 

a comparison or change with time 

an enumeration or group of examples o See Figure 4o 

Step 1 required only the identification of all verbal and all 
pictorial pages o 

Step 2 was dependent on the layout of the page which quite 
reliably puts whJ.te space between areas or lines around themo This 
white space can be seen as basically dependent on perceptual criteria, 
ioeo, elements that were closest to each other (proximity) and contained 
similar elements (similarity) were perceptually organized together as 
areas o Each such area was separate and different from the other areas 
(contrast) and could be perceptually discriminated from the others o 
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7. Among the figures at the bottom of Page 205, which are simple 
closed curves? Which are polygons? Which are quadrilaterals? 

Is there any polygon that is not a simple closed curve? Is there 
any quadrilateral that is not a polygon? Explain why you do not 
have to look at the drawings to answer ihe last two questions. 

^ 8. Which of the figures below represent parallelograms? For each 
figure give a reason which tells you that the figure is, or is not, a 
parallelogram. 
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^9. What is an altitude to the side of a parallelogram? How is it used ^ 
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in finding the area of a parallelogram region? Do the parallelogram 
regions shown below all have the same area? How do you know? 
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The figure at the left represents a right pixsm.f 

(a) Name the bases of the prism, 
fb) Find the area of one of the bases. 

(c) Find its lateral area. 

(d) Find its total surface area. 

(e) Find the volume of its interior. ^ 



I 

J 



Figure 3. Illustration;^ Which Combine the Pictorial and Verbal Areas 
of a Problem or Question 

(From Introduction to Secondary Mathematics 1965 edition, by Haag and 
Dudley, Copyrighted^ Used by permission of publishers, D, C, Heath 
and Company, ) 
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die changes with the strength and type 
of electric current. The original wax 
plate is coated with gold and chromium 
to make a master copy. Thousands of 
duplicates can be stamped from this 
copy. 

Wire and tape recorder. The wire 
recorder has a long, thin, hairlike wire 
that passes through the poles of a mag- 
net. To record on the wire, sounds are 
made into a microphone that produces 
weak electric currents. These currents 
are amplified and passed on to the mag- 
net. As the wire passes through the 



magnet, parts of it become magnetized 
in the same pattern as the sound. 

The wire can be played back by run- 
ning it through the poles of a magnet 
or past a coil of copper wire. This sets 
up a weak electric current with the 
same pattern as found in the wire. The 
weak current is amplified and then 
changed to sound by the loud-speaker. 
It is possible to “ clean ” the wire of 
sound by de-magnetizing it. Some ma- 
chines, called tape recorders, have sub- 
stituted a paper tape coated with a thin 
layer of metal. 




Microphone chonges 
sound woves into 
electric current. 



The current is regu- 
loted ond amplified. 



Light shines through 
gote which widens 
ond norrows with the 
varying current. 



A pottern of light 
ond dork bonds is 
exposed on the film. 





Sound trock exposed 
on the film runs 
through projector. 




Light inside projector 
shines through film sound 
trock ond hits electric eye. 



Thus, sound trock is 
chonged into electric 
current of some pottern 
thot goes to speoker. 



The speoker current 
vibrotes diaphragm, 
setting up sound waves. 



340 Communication and Progress 



Figure 4* Instructionally Unified Illustration Composed of Isolable 
and Separately Captioned Pictorial Areas 

(From Broadening Worlds of Science ti^’ Jacobson, King, Killie, and 
Konicek, Copyrighted, Reproduced by permission of publishers, 
American Book Company, ) 
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I 

1 

I Step 3 was more dependent on instructional functiono It was con- 

[ 

j sidered that the verbal statement of a geometry problem should not be 

arbitrarily separated from the geometric figure with which it is 

j 

inextricably associated, although perceptually the pictorial and verbal 
parts of the problem can be readily discriminableo Similarly, it was 
considered that the readily discriminable parts of a multiple-caption 
and multiple-picture area should be combined as one illustration if 
they functioned as an instructional unite Some subjectivity occasionally 
entered here, but consideration of instructional unity was judged 
necessary in view of the eventual purpose of assigning educational 
objectives to each area defined as an illustration o 

I 

i 

It follows from the above procedure that the concept of pictorial 

I area (A ) which was defined earlier has now been refined to that of 

i ^ 

I illustrationo The two usually are but not always synonymous, as the 

1 

procedure indicates o The term "pictorial area” is perceptually based 
while that of "illustration” permits instructional considerations as 
wello I (illustration) ap|u*oximates A^o 

Illustration was defined as a pictorial area, except that the 
area was added to or subdivided under the following conditions* 

lo If the addition of one or more other pictorial areas forms 
an isolable instructional unit, the whole is an illustrationo 

2o If the addition of one or more verbal areas completes an 
isolable experiment, question, problem, or exercise, the whole is an 
illustrationo 

3o If the subdivision of a pictorial area yields pictorial units 
which are separately captioned and do not with other units comprise an 
instructional unit, each unit is an illustrationo 

o 

ERIC 
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The concept of instructional unit could, with increasingly liberal 
interpretation, be applied to several pages, a chapter, or even a book* 
Operationally, the concept was, as previously indicated, limited to the 
following: a sequence or series such as a procedure or process, a 

comparison or change with time, and an enumeration or group of examples* 
Problems in the delineation of illustrations were encountered 
primarily where perceptual auid instructional criteria were in conflict* 
Artists on the research staff tended to favor perceptual factors, while 
teachers on the staff tended to favor instructional functions* While 
no reliability estimate of this part of the procedure was made, care 
was taken to minimize unreliabilityo The most apparent sources of 
divergence were the individual staff judges and the individual textbooks* 
Each book tended to have its characteristic pattern of eurrangement for 
pictorial smd verbal areas* Consequently, a common section (40-90 pages) 
from each textbook was judged independently by each of the four judges* 
They then compared their work and adjusted their criteria as necessary 
to achieve consensus* Illustrations for the balance of each book were 
identified by any one of the judges* 

Two months of initial discussion between staff members was 
required before the above definitions and procedures began to emerge* 
During this phase an arbitrary sample of 300 pages from textbooks (books 
not used in the final study) was mounted on cardboards and hung in rows 
on the walls of the conference room* These mounted pages were constantly 
rearranged and regrou^od as categorization systems were proposed, 
evaluated, rejected, and refined* Aftjsi* general consensus on defini- 
tions and procedures was reached, the staff divided into a picture 
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taxono^r group and an objectlTe and caption taxonomy group. The work of 
these two groups is further detailed in the respectlTe chapters that 
follow. 



Illustration Sample 



The choice of a sample of Illustrations from the 4o textbooks was 
random. The first step was to Identify and enumerate all the illustra- 
tions in the population, using the operational definition of illustration 
preTiously described. 

Frequencies of occurrence of illustrations in the population are 
shown by subject matter in Table 1 . Hote that the distribution across 
subject natter is dlsproportional, ranging from 11 per cent for English 
to 35 P®r cent for history. The range of numbers of illustrations per 
book Tarles from that in English (15 to 255 or a ratio >f 1:1?) to that 
in science (32? to 470 or a ratio of 1:1.4). Publishers appear to be 
much more consistent in the number of illustrations they place in 
science textbooks than they are in the number they place in English 
textbooks. 



TABLE 1 . DISTRIBUTION OF ILLUSTRATIONS IN THE POPULATION ACROSS BOOKS 
AND SUBJECT MATTERS 



Subject 


Illustrations 
in population 


Percentage of 
population 


Arerage 
per book 


Range 
per book 


English 


1,461 


11 


146 


15-255 


History 


4,515 


35 


452 


275-671 


Mathematics 


3,121 


24 


312 


189-567 


Science 


3 , 8 Q 5 


30 


381 


327-470 
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The rates of occurrence of illustrations shown in Table 2 were 
coaputed by dividing the total nuaber of illustrations in the history 
texts 9 for example, by the total number of pages in history texts o It 
reveals that there was on the average from 0o32 illustration per page 
in the English books to Oo79 illustration per page in the science books e 
For the entire population of 40 textbooks, there was an average of 0.64 
illustration per pageo Stated another way, the over-all ratio of 
illustrations to pages was 1 to l»58e For English books taken 
separately, the ratio of illustrations to pages was 1 to 3 o 08 ; for 
history, 1 to lo57; for mathematics, 1 to 1»27; and for science, 1 to 

lo26o 



TABLE 2o RATES AND RATIOS OF OCCURRENCE OF ILLUSTRATIONS IN THE POPULA- 
TION 



Subject 


Pages in 
population 


Illustrations 
in population 


Rate- 

illustration 
per page 


Ratio- 

illustrations 
to pages 


English 


4,506 


1,461 


0o32 


1s3o08 


History 


7,08l 


4,515 


0.64 


lslo57 


Mathematics 


5,976 


5,121 


Oo78 


l;l,27 


Science 


4,8l6 


5,805 


0.79 


1:1.26 


All subjects 






Oo64 


1:1c58 



The above is substantial empirical evidence to support the 
observation that, at least in numbers, illustrations are pervasive in 
the modem 8th grade textbooko It is a defensible point of view that 
a phenomenon which occurs on the average of every lo 38 pages in these 40 
textbooks merits intensive experimental worke 
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A sample of about 800 illustrations (200 per subject) had been 
proi>osed as adequate for a preliminary surrey o It was subsequently 
decided that the sample should be proportional to the population for 
each subject rather than an eqoal 200 for eacho Consequently, a six 
per cent proportional random sample was taken of the population idiich 
yielded 7B? illustrations distributed as shown in Table 3o 



TABLE 5o DISTRIBUTION OF ILLUSTRATIONS IN SAMPLE ACROSS BOOKS AND 
SUBJECT MATTER 



Subject 


Illustrations 
in population 


Illustrations 
in sample 


Percentage 
of saaq)le 


Approximate 
arerage per 
book 


English 


1,461 


95 


12ol 


10 


History 


4,515 


278 


35o3 


28 


Mathematics 


3,121 


184 


23 o 4 


18 


Science 


3,805 


230 


29o2 


23 


Total 


12,902 


787 


lOOoO 





The 6 per cent sample was taken by stratum, stratum being defined 
as the largest subdirisica in a book, which was usually identified in 
the Table of Contents as a Unito Although this resulted in a slightly 
larger than 6 per cent sample orer-all, (larger by 13 illustrations), it 
had the merit of assuring that each major topical area in each book was 
sampledo (A list of illustrations in the sample by book and page is 
giren in Appendix £o) 
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Two restrictions were placed on the sampling procedure. First, 
illustrations could not be drawn from opposite sides of one page (i.e., 
back-to-back), because pages were to be removed from the books and 
mountedo VHien back-to-back illustrations were drawn, the second one 
was dropped and another drawn to replace it. The second restriction 
was that duplicate illustrations would be eliminated when noted. 

Duplicate illustrations occurred primarily in one text where a particular 
illustration introduced the exercise section at the end of each chapter. 
Occasional adjacent strata yielding too few illustrations (less than 0o3 
illustration at 6 per cent) were pooledo 

The 737 illustrations can thus be said to be a representative 
sample of the population of illustrations occurring in the 4o eighth 
grade textbooks. 



Units of Analysis 

For three of the taxonomies (descriptions of which follow in 
Chapters IV-VI), the concept "illustration" was further dissected in 
ways that may seem esoteric. These ways are difficult to represent by 
equation, which will shortly be demonstrated. They are least abstrusely 
represented by example. Figures ^ to 7o For purposes of simplification, 
design elements, being non-criterial, %d.ll be omitted from the discussion. 

I = U + U 
P ▼ 

where I = Illustration 

U = Pictorial Unit 
P 

U = Verbal Unit 

V 
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Figure 5. Unit of Analysis for 
Objective Type Taxonoiiy 
(Pictorial Unit and Verbal 
Unit Together, i.e, the 
Illustration ) 




Figure 6, Unit of Analysis for 
Physical Type Taxonomy 
(Pictorial Elements and 
Verbal Elements Within) 




(Verbal Elements Within and 
Adj acent ) 

(From Understanding Science for 
the Space Age, 1962 edition, 
by Victor C, Smith, Copyrighted, 
Used by permission of the 
Publishers, J, B, Lippincott Co,) 



o 
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Or, grossly, illustrat5.on equals pictorial unit (picture) plus 
adjacent rerbal unit (caption) o See Figure 5<> Illustration, thus 
defined, was the unit of analysis for the Objective Taxonomy, Chapter Vo 
Instructional criteria were predominant in this decision to ii.nclude both 
the instructionally related components, picture and captiono 

To distinguish between the provinces of the physical taxonomy 
and the verbal modifier taxonomy, and TJ^ must be further analyzedo 



U = p + V 

p w 

U = V 

V a 

where p is pictorial element(s) (see Figure 6) 

V is verbal element (s) within the pictorial 
unit (see label in Figures 6 and 7) 

v^ is verbal element (s) adjacent to the 
pictorial unit (see caption in Figure 7) 

The pictorial unit (U^), or picture, is the unit of analysis for 
the Physical Type Taxonomy, Chapter IV o Note, however, that, though 
called a pictorial unit, it includes both pictorial elements (p) and 
any verbal elements (v^) which are within its areao (See Figure 6«) 

The verbal elements within were included because they were an 
apparent physical component of U^o In actuality, they were consistently 
determinative of physical category only for Scale 3 <) Elements o See 
Appendix Fo Appropriately, perceptual criteria were predominant in the 
Physical Type Taxonomy o 

Of the three types of elements, the Verbal Modifier Taxonomy 

deals with two (v and v ), ioSo, the verbal elements in the illostra- 

w a 



tion whether they are within or adjacent to the pictorial unito See 
Figure 7<> Thus, the unit of analysis for the Verbal Modifier Taxonomy, 
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explicated in Chapter VI, consists of all of the verbal elements which 
are part of the illustrationo Generally included were captions, labels, 
and certain titles o 
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CHAPTER IV 

PHYSICAL TYPE TAXONOMY 
Introduction 

It should be said that work on this taxonomy had the effect of 
strengthening the staff opinion that the pictorial domain approaches 
"infinity” in the number of discriminable variations it exhibits, at 
least potentiallyo This opinion is with regard to physical attributes 
only and disregards the immensity of the possible variations in what is 
picturedo In consequence of this diversity, eleven scales were 
developed with 107 sub»categorieso These scales are in no sense all 
encompassing and are worth reporting primarily in the sense that no 
comparable effort is known to have been made. The limitations per- 
ceived by the staff are both in the range of types of physical scales 
and in the number of sub-categories (hereinafter referred to as points) 
into which each scale is subdivided. 

Early in the delineation of scales, the range of types of 
physical scales reached 32. (See Table 4 for the names of these 
scales.) The 32 were reduced to eleven (first eleven in Table 4) by 
a prolonged group effort ia which the primary considerations were 
reduction of overlap and reduction of subjectivity. Neither criterion 
was fully achieved. 
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TABLE 4 o RANGE OF TYPES OF PHYSICAL SCALES CONSIDERED 



Names of scales 


1 Names of scales 


lo Area 


1 16 * Fidelity to Referent 


2 o Framing 


1 17* Normal and Abnormal Environments 


3 o Shape 


1 l 8 o Figural Placement 


4 o Position 


1 19* Viewing Angle 


5 o Elements— Verbal, Pictorial, 


1 20o Lighting of Subject Matter 


Design 


6 o Chromatic Level 


1 21 o Shading— Tonality 


1 22 o Continuous Tone— High Contrast 


7 o Achromatic Level 


25. Line Width 


8 o Encoding Medium 


24* Transparent, Opaque, Translucent 


9 o Style 


25o 2-D and 3-D 


lOo Information Level 




260 Perspective Cues 


11 o Single-Multiple 


27. notion Cues 


12 o Figure-Ground Relationships 


280 Proportion 


13 o Number and Type of Figural 


29 0 Layout— Treatment , Bleed 


Elements 


3O0 Content— People , Places, Things, 


l4o Number and Type of Ground 


Concepts 


Elements 


13 o Completeness of Figural and 


31. Ancient, Contemporary, Future 


Ground Element 


321 • Reader to Complete or Manipu- 
late Visuals 



The number of points into which the final scales were divided 
ranged from 4 to 43 (Tables 8 and 9)o There were undoubtedly many more 
points on each scale that could be discriminated o The choice of 
interval between points was one in which primary consideration was given 
to the reduction of subjectivity and to the elimination of differences 
iiich (though discriminable and of importance to an artist , photographer y 
or printer) were judged to be relatively inconsequential to learning 
(except to learning about the media themselves)* Neither criterion was 
completely met* 
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The relevance of the scales to learning remains to be demon- 
strated empirically o In fact, it is not so much that the scales are 
to be verified as criterial to learning, but rather that they constitute 
a framework within which systematic research about pictorial stimuli can 
begin., Such research will probably establish the irrelevancy of part 
or all of some scales » It may also lead to the design of still other 
scales o The Importance of the present effort, then, is largely that it 
provides a diversity of defined entry points for controlled research of 
the pictorial domain e 

The taxonoDQr not only has utility for post hoc application to a 
given sample of illustrations (such as in this study), but perhaps more 
importantly, it constitutes a rigorous framework for the construction of 
experimental stimuli with specified characteristicso In controlled 
research, some of the physical characteristics could be held constant 
in an informed way while others could be systematically variedo 

Because of the above rationale, the attempt was made to choose 
physical characteristics that were judged to be of decoder significances 
While it is probable that the encoders using this taxononry (designers 
of instructional materials as well as researchers making experimental 
stimuli) are more apt to employ encoder terms (photo, drawing, painting), 
their ultimate concern is the behavior of the decoder (rubject, learner) » 
Although one scale deals expressly with encoding media and another with 
encoder style, the others are intended to avoid encoder categories « 
Neither of the two encoder-oriented scales will appear adequate to 
knowledgeable encoders but both may have some significance to decoders o 
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As noted in Chapter III the delineation of an area that con- 
stitutes an illustration from other areas on a page sometimes required 
judgments of instructional function and unity as opposed to perceptual 
tmityo The result was that occasional illustrations include a diversity 
of physical types (size 9 color | framing) information level) encoding 
medium) etc«)o In such cases it was impossible to categorize the 
illustration univocally with regard to such characteristics « One part 
of an instructionally unified illustration might include two colors ) 
for example) while another part might include noneo Such »*mixed” con- 
ditions were relegated to a point 9 iu most scales for convenience in 
identificationo Consequently) the numbering in some scales is dis- 
continuous » The Chromatic Scale, for example, includes points 1-6 plus 
point 9 o 

For a given illustration it is possible to derive an eleven- 
digit code number that consists of the appropriate scale number from 
each of the 11 scaleso Such a number might appear as (546 ABC 7219832)0 
For further explanation, see Appendix Fo 

There follows a brief description of each physical type scale, 
information concerning the rationale for each, and a few possible 
research questions related to eacho 

It will be recalled from the Unit of Analysis section of 

Chapter III that the physical scales deal with the elements (pictorial 

plus possible verbal and/or design) which comprise pictorial unit (U ) 

P 

of the illustrationo 



ERIC 



Physical Scale 1: Area 



This 9“Point Scale (Table 5) is based on the number of square 
inches covered by the pictorial unit, which ranged from 0 to l40 square 
inches, the l40 square inches approximating the area of a double page 
spread in the largest history textbook in the sample. The range was 
not divided into 9 equal parts. At the lower end the intervals are 
more closely spaced to permit greater differentiation of sizes among 
the more numerous smell sizes. 



TABLE 5. SCALE 1: DETERMINING THE AREA OF THE 

PICTORIAL UNIT 



Point 


Number of square inches 


1 


0-4 


2 


5-8 


3 


9-12 


4 


13-17 


5 


18-25 


6 


26-40 


7 


4l-80 


8 


81-110 


9 


IIL 140<- 



This Scale is particularly applicable to textbook illustrations 
but would be readily adapted to include larger illustrations in Life 
magdZine or even in wall charts or projected slides. 

The 'ise of a grid (ruled in inch sruares) facilitated measurement , 
particularly of pictorial units with a non-linear shape. The .endure 
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of counting each square which included any portion of a pictorial unit 
tended to exaggerate absolute sizes, but provided reasonably reliable 
estimates of relative sizes « 

The conq>lete description of Scale 1 together with examples of its 
use are given in Appendix Fo 

Related research questions include the following: 

lo Does the relative size of an illustration serve as a cue to 
the learner as to the importance of the illustration? 

2o Is the amount of attention given an illustration (number and 
duration of eye fixations) a linear function of the size of 
the illustration? 

3o Is the optimum size of an illustration an inverse function of 
the le£U!7ier*s familiarity with the subject matter of the 
illustration? 

4o Does the optimum size of an illustration depend on the 
amount of detail (information) to be included? At what 
infoncation level should one illustration be divided in two? 

The above questions are offered in partial fulfillment of one of 
the objectives for this study as stated in Chapter II, namely to 
stimulate the generation of research questions regarding the relation 
between the characteristics of illustrations and the associated learning 
by students o It must be emphasized that the intent is stimulation not 
specification, for the above are not considered either to be conceived 
or stated with adequate rigoro Conspicuously absent is reference to the 
related literature o Vhile certain research is known by this writer to 
be related, directly or indirectly, to the above, none is included here 
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lest it be interpreted as the product of a thorough search. In sum, 
and to re-emphasize, the aboYe questions are intended to suggest 
possible researchable problems rather than prescribe the design of such 
research or demonstrate its relationship to other research* 

Pl^sical Scale 2i Framing 

This 8*^point scale is suggested in Table 6* See Appendix F for 
the pictorial examples without which adequate definition of the framing 
categories is iiq>ossible* Note the categories extend from actual 
framing to implied framing* Actual framing was defined as haring a 
distinct line or abrupt edge; an Implied frame had neither. A pictorial 
unit with implied framing %ias framed only in the sense that the objects 
pictured had edges, and any linear frame was by implication only* In 
between the actual and implied conditions is that condition called 
"bleed" in which the edge of the pictorial unit extends either to the 
edge of the page or to the center fold of the page* 

The Implied frame condition is perceptually unique* The ground 
of the pictorial or design elements is perceptually continuous with the 
ground of the verbal elements, their common ground being the paper of 
the page itself* No linear frame denotes where the ground of the 
picture ends and the ground of the text begins. The pictorial ground 
is indeterminate. This fact may appear to give the pictorial elements 
a floating or detached or uncertain status th«?t might profitably be 
the object of empirical investigation* 
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TABLE 6, SCALE 2s DETEBMINING THE FRAMING OF THE PICTORIAL 
UNIT 

Point Description 

1 Actual frame o • • distinct line on four sides 

2 Actual frame • • o abrupt edge on four sides 

3 Actual frame o • • distinct line or abrupt edge but 

with bleed on 1-3 sides 

4 Bleed or =.II four sides 

3 Combinations of actual and implied frames 
6 Implied frame with bleed on 1-3 sides 
? Implied frame on four sides 

9 Mixed framing (framing that xC isn’t fit into any other 
point on this scale) 



Possible research questions or problems might include the 
foUo%ring: 

lo Vhat is the influence of the implied frame condition on the 
learner’s estimate of realism or authenticity? 

2o Does the implied frame condition maximize the learner’s 

at^ Ion (fixations) on the figures or does it permit wide 
a unrestricted (by a frame) excursions over the page? 

3o Are eye movements back and forth between picture and text 
more frequent when unrestricted by an intervening frame? 

4o As the reader turns a page, is his entry into a picture area 
facilitated by an implied frame as compared to an actual 




frame? 
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Note that the intent of the aboTe questions is research stimula- 
tion rather than rigorous, literature-conscious, research specification. 
A more adequate statement of this disclaimer is giren following the 
questions for Scale 1. 



This 8-point Scale covers shapes such as squares, circles and 
ellipses, and amoeboid and free fonns, as indicated in Table 7« It 
categorizes the basic s^'^pe or outline of the pictorial unit, which is 
related to the actual or implied frame that contains it. If there is 
an actual frame, its shape becomes the determiner of the configuration 
however, if there is an implied frame, the shape of the figure(s) or 
ground determines the configuration. Adequate definition of the points 
of the Scale requires careful attention to the pictorial examples in 
the taxonomy itself. Appendix F. 



Physical Scale 3* Configuration 



TABLE 7o SCALE 3? DETEBMINING THE CONFIGURATION OF 
THE PICTORIAL UNIT 



Point 



Description 



1 

2 

3 

k 

5 

6 

7 

9 



Square 

Horizontal rectangle 
Vertical rectangle 
Irregular rectangle 
CirtTiiar and ellipsoid 
Free-form, amoeboid 
Other shapes 
Mixed shapes 



<se 



Related research questions might capitalize on the intuitions of 



artists regarding the affectiTe characteristics of a rectangular form, 
for example, as compared to an amoeboid fcriuo Measures might well 
Include the use of semantic differential scales and pupil-dilation 
responses. 



Physical Scale 4: Position 

The 43 points on this Scale are arbitrary designations for the 
position(s) on the page which the illustration can occupy. See Table 8. 
The page was imagined as being divided into six areas, located and 
lettered as in Figure 8. A pictorial unit could be located in 'my one 
of these positions or in any combination. See Appendix F. The number 



A 


D 


B 


£ 


C 


F 



Figure 8. Positions of Illustration on a Textbook Page 

of possibilities is over 40, and when an adjacent page is added the 
number easily exceeds what is of probable research significance. 
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Although it would be premature to indulge in extensire combining of 
categories 9 a practical deliaitation was necessary* Each of the 
possible combinations of positions for a single page was assigned a 
scale number with the exception that all combinations including areas 
associated by comers, in contrast to sides, were combined into one 
category, point 42o Also all combinations including any part(s) of 
two adjacent pages were combined, point 43* The scale numbers and 
associated positions are shown in Table 8o 



TABLE 8o SCALE 4: DETERMINING THE POSITION OF THE PICTORIAL UNIT 



Po5.nt 


Position 


Point 


Position 


Point 


Position 


1 


A 


16 


ABE 


31 


BCEF 


2 


B 


17 


ADE 


32 


BDEF 


3 


C 


18 


BCE 


33 


CDEF 


4 


D 


19 


BCF 


34 


ABODE 


5 


E 


20 


BDE 


35 


ABCDF 


6 


F 


21 


BEF 


36 


ABCEF 


7 


AB 


22 


CEF 


37 


ABDEF 


8 


AD 


23 


DEF 


38 


ACDEF 


9 


BC 


24 


ABCD 


39 


BCDEF 


10 


BE 


25 


A6CE 


40 


ABCDEF 


11 


CF 


26 


ABCF 


41 


Z 


12 


DE 


27 


ABDE 


42 


Diagonals 


13 


EF 


28 


ABEF 


43 


Double 


14 


ABC 


29 


ADEF 




spread 


15 


ABD 


30 


BCDE 







For most taxonomic purposes, the placement of a pictorial un?.t on 
a page can be adequately denoted by simple notation: A, DEF, BC, etc* 

It was primarily for the Chi-Square analysis that the Scale shown in 
Table 8 was coiistructedo 
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Mlated research questions include these: 

lo Is an illustration at A or including A (Figure 8) more 
likely to be "read” than one in any other location? 

2o How is the "strength" of the A position affected by rerbal 
reading continuity « for example the case where the F position on the 
prerious page was an illustration? In contrast, how would the "strength" 
of the A position be affected if the material in F (previous page) ended 
in a period or a broken sentence with carry over? 

3o Given a double column verbal format, which of the following 
position factors for illustrations draws the most attention (frequency 
and duration of fixation): 

ao absolute position on the page, l«e., A to F or 
bo relative position on the page, ioCo, proximity to 
associated text? 

4o What innovative foiiiats permit more functional patterning and 
sequencing of verbal (discursive) elements and pictorial (nondiscurslve) 
elements? 

5o What order of encounter (verbal followed by pictorial or 
pictorial followed by verbal) is positively associated with various 
learner behaviors and objectives? 

Note that the intent of the above questions is research stimula- 
tion rather than rigorous, literature-based, research specification* A 
more adequate statement of this disclaimer is given following the ques- 




tions for Scale 1* 
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Physical Scale Elements: Pictorial, Verbal, Design 

This ^-point Scale is an accounting of the type(s) of elements 
present in the pictorial unit© As discussed in the Definitions section 
of Chapter III, one type of element (pictorial) must by definition be 
present for a configuration to be called a pictorial unit, and one type 
of element (verba? ) or another type (design) or both could also be 
present. As can be seen in Table 9» the Scale consists of the possible 
combinations of the three elements in which pictorial elements are 
present© The other three possible combinations»design, verbal, and 
combination of verbal and design — were excluded 'j definition from this 
taxonomy of illusti’ations, although any broader study of textbook 
components might profitably include them© In Chapter VI, Verbal 
Modifier Taxonomy, further consideration is given to types of verbal 
configurations that are associated with illustrations© 



TABLE 9o SCALE 5: DETERMINING THE PICTORIAL, VERBAL, AND/ 

OR DESIGN ELEMENTS OF THE PICTORIAL UNIT 



Point Description 

1 Pictorial elements only 

2 Combination of pictorial and verbal elements 

3 Combination of pictorial and design elements 

4 Combination of pictorial, verbal and design ele- 

ments 




Definitions of the three elements as used in this study were 
given in the Definition secti.oa of Chapter III© Several otherwise 
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indeterminate elements were specified as pictorial in the definition 
(such elements as the lines and areas in time lines sund number lines ^ 
graphs ) and structural formulae )o Perhaps such lines and areas should 



hare been considered design elements, but they do in some respect 
(quantitative, spatial, or other) resemble objects or events, and thus 



were considered pictorialo Certain other elements and configurations 
have been designed to resemble both objects and events and alphabetical 
and numerical sym? ’’So Examples of such are shown in Figure 9» 

Although none of these hybrids occurred in the sample, they are not 
uncommon in advertising and may be of research inceresto 
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Figure 9o Configurations Having Both Pictorial and Verbal Character- 
istics 



Possible research questions and topics include the following: 
lo Can behavioral definitions of the elements (pictorial, 
verbal, design) be dev^. loped? Left to right eye movements might, for 
example, define verbal elementSo Perhaps the simple question, "Whab 
does this configuration resemble?” might elicit a defining response. 
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2o Clearly ambivalent stimuli, such as in Figure 9, might be 
employed in research aimed at better operaticnal definitions of the 
elements o 

3o The ambivalent stimuli might be used, with systematic changes 
in relative verbalness and pi ctorialness , to test the preferences of 
learners for one or the other. These preferential behaviors might be 
shown to be associated with other learner factors such as age, sex, 
loQo (verbal or nonverbal), relative ability to grasp concepts in 
verbal or pictorial mode^ etc. 

What learner behaviors are associated with verbal instruction, 
what with pictorial, and what with the two combined? 

5o The basic area of the presence and role of pictorial and/or 
verbal elements in thinking, creating, and problem solving could profit- 
ably be investigated c 

Note that the intent of the above questions is research stimula- 
tion rather than rigorous, literature-based, research specification. A 
more adequate statement of this disclaimer is givea following the ques- 
tions for Scale 1. 



Physical Scale 6: Color (Chroma) 

This 7“Point Scale quantifies the relative number of ’’colors” 
observed in the illustration. It includes the range from no-'color xo 
full-color as indicated in Table 10. 





mmmm 
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TABJiS lOo SC^LE 6s DETERMINING THE CHROMATIC TIRE OF THE 
PICTORIAL UNIT 



Point Description 

1 Ncn-chromatic (no color) 

2 Mono-chromatic (one color) 

3 Duo-chromatic (two colors) 

4 Tri-chroma tic (thrafi colors) 

5 Poly-chromatic (more than three colors but not full 

color) 

6 Full-chromatic (appearing like a full color photo 

or ‘ealistic drawing) 

9 Mixed-chromatic 



This Scale is intended as a gross index in that it considers 
only major hues (ones having common names) o The judgment was that 
further delineation of hues^ tints, and shades, though discriminable 
and classifiable, probably exceeds instructional relevancy for most 
purposes o While precise color discriminations are criterial to some 
concepts in some fields (diagnosis in medicine, chromatography in 
chemistry), these kinds of concepts were rare in the illustration 
sample o The 7-point Scale seemed to distinguish adequately among 
grossly differing illustrations o See examples in Appendix Fo 

The distinction between gross color differences (which were to 
be counted) and the not-so-gross color differences (which wore not) was 
occasionally a source of disagreement among judges o However, whether 
for economic reasons or other, colors (other than full color) in the 
illustrations were generally found to be either grossly different in 
hue or minimally different o This circumstance is probably due in part 
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to the fact that color frequently was used to emphasize or distinguish 
between attributes of an illustration, and, hence, hues were chosen 
which were readily distinguishable o 

Color has been the object of much research in perception and to 
a lesser degree in leamingo Possible further studies could consider 
the followings 

lo Are color factors criterial in their influence on affective 
behaviors? Measurements might include semantic differential scales and 
pupil dilation responses o 

2o Is such affective behavior, if observed, associated either 
with more learning or with more effort (frequency and duration of eye 
fixations) in perception or learning? 

3o Do points on the chromatic scale differ in the extent to 
which they evoke learner Judgments of "realism"? 

4o Are illustrations Judged to differ in realism responded to 
differentially in terms of credibility, generality, and accuracy? 

3o Does color, when not a relevant cue, function as a distractor, 
ioe., as an irrelevant cue which reduces the efficiency of concept 
formation? Is there an interaction between cue relevance and cue 
aff activity factors o 

Sc Under what conditions does color function as an attention- 
directing device? Eye movement analysis could be employed o 

Note that the intent of the above questions is research stimula- 
tion rather than rigorous, literature-based, research specif icatiouo 
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Physical Scale 7° Non^Color (Achrona) 

This 7-point Scale quantifies the relatire cunber of shades of 
grey present o It includes the range from non-achromatic to full- 
achromatic as indicated in Table 11 » See Appendix F for more adequate 
differentiation of categories by pictorial exa&^leo 



TABLE 11 o SCAI£ 7; DETERMINING THE ACHROMATIC TYPE OF THE PICTORIAL 
UNIT 



Point Description 



1 Non-achromatic (neither black nor greys present in the picture) 

2 Mono-achromatic (either black or one shade of grey) 

3 Duo-achromatic (black and one shade of grey or two shades of 

grey) 

4 Tri-achromatic (black and two shades of grey or three shades 

of grey) 

3 Poly-achromatic (more than three achromatic types— but not 

full achromatic) 

6 Full-achromatic (appearing like a full black and white 

photo or realistic drawing) 

9 Mixed-achromatic 



Although all achromatic values from black to idiite belong in this 
Scale 9 white (usual color of the page) wr** omitted because of its 
pervasiveness o Thus, a black silhouette on a white ground would be 
classed as Mono— achromatic (Point 2) on the Scale, although a more pre- 
cise classification might seem to be Duo-achromatic, there being both 
black and white o However, if both black and white were counted there 
would be difficulty in conceiving of a Mono-achromatic condition except 
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Cjie that was uniformly white or black or grey, ioe., a condition not 
likely to be considered a pictorial unite 

All the above ratings are in terms of the appearance, to the 
unaided eye, of black or greyo Greys achieved by the screen pattern of 
tiny black dots (normal to printing processes), though technically 
black, are considered grey when they appear grey at normal viewing 
distance and with the unaided eye» 

Possible related research questions are as follows: 
lo Would a subject asked to sort a series of illustrations 
(same subject matter) on a scale of realism put them in the same order 
as their achromatic scaling? 

2o What other differences in leariier responses are associa.ted 
with differences in achromatic rating? One might consider eye— movement 
patterns and pupil-dilation responses o 

3o Does a learner exhibit different affective responses to the 
Full-achromatic condition than to the Mono-achromatic? A possible task 
could be sorting illustrations in order of preferences 

4o How are the above responses to illustrations affected by 
systematic changes in the subject matter of the illustration— subjects 
that are more or less familiar, more or less intricate in detail, more 
or less emotion inducing? 

5o Are Duo-achromatic illustrations as attention getting and 
sustaining (eye-fixations) as Duo-chromatic? Which is associated with 
the greater affective response (pupil-dilation)? 

Note that the intent of the above questions is research stimula- 
tion rather than rigorous j literature-based, research specification. 
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Physical Scale 8s Encoding Medium 

This 4»point Scale includes only the most basic and apparent 
differences between encoding mediae It includes drawings, photos, etc. 
as indicated in Table 12o For a more precise definition by example, see 
Appendix Fo 

TABLE 12o SCALE 8: DETERMINING THE ENCODING MEDIUM FOR 

CREATING THE PICTORIAL UNIT 

Point Description 

Photographic encoding medium 
Artistic two-dimensional encc^^lng medium 
Mechanical encoding medium 
Mixed encoding medium 



1 

2 

3 

9 



Other scales such as Chromatic, Achromatic, Style, and Informa- 
tion Level, when taken together, can essentially define the mediumo For 
example, a black and white photograph will In most cases be an Achromatic 
Point 6, a Style Point 1, and an Information Level Point 1« Nevertheless, 
it was felt that for encoders, and even for decoders, illustrations are 
commonly referred to by mediumo It follows that learners may have 
additional associations for "photo" or "drawing" that could affect their 
responses to such media used as teaching materials o 

Actually, the number of media discernible to an artist is large 
and growing, but it was judged that most of these are not recognizable 
by the non-artist and many would not be criterial for learning (except 
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about the media themselves) o Further, the sample of Illustrations did 
not include a representative or adequately diverse assortment of such 
media to provide a basis for further subdividing the Scales It was 
judged that the other 10 Scales would serve to differentiate some of the 
media not included in this Scale and would perhaps do so with reference 
to more basic perceptual differences o The issue remains wide open, 
however, as the extent to which media differences of whatever type or 
degree are determinative of instructional outcomes* 

Points of difficulty in devising this Scale were more extensive 
than the obvious, "Which media should be included?" It was apparent, 
for example, that essentially all Illustrations in a textbook went 
through some photographic process in order to prepare them for printing* 
Consequently, the taxonon^ emphasizes that the original medium is the 
one to be classified * 

A separate category was considered for three-dimensional artistic 
media such as statuary and models* Because such three-dimensional 
artistic media appeared in the sample as photographs and because they 
were so few in number, they were Included in Point 1, Photographic* 
Threeo-dimenslonal artistic media become potential additions to the 
Scale, along with many others, when and if resesrch evidence justifies 
it* 

Possible research questions include the following* 

1* What attributes are criterial in a learner **s discrimination 
between photo and drawing? (Use stimuli difflculv. to class as one or the 
other*) 
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2o What learner behaviors, cognitive and affective, are associated 
with illustrations known by tbe learner to be photographs, paintings, 
drawings? 

3o What kinds of statements by learners are made about photos, 
drawings? Do they differ in number, specificity, noun-verb-ad Jective 
content, confidence or certainty? 

Note that the intent of the above questions is research stionila— 
tion rather than rigorous, literature-based, research specification. 

Physical Scale 9° Encoding Style 

This 6»point Scale includes a range of styles from Realistic to 
Impressionistic, as shown in Table 13. Art styles are associated with 
certain periods of history and certain artists, and new styles have been 
appearing with increasing frequency in recent years « The attempt in 
this Scale was to be eclectic and to be cognizant of but independent of 
categories useful in the Fine Arts. The choice of categories was 
influenced primarily by the sample of illustrations, though Point 5, 
Impressionistic, for example, is rare in the sample o The Points are 
more adequately defined by example in the Taxonomy, Appendix F. 
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TABLE 13 o SCALE 9: DETERMINING THE ENCODING STYLE 

OF THE PICTORIAL UNIT 



Point 


Description 


1 


Realistic style 


2 


Cartoon style 


3 


Diagrammatic style 


4 


Dc^sign style 


5 


Impressionistic style 


9 


Mi>;ed styles 



The most apparent stylistic differences in the sample were 
closely assoc?.ated with individual books » The intent of publishers may 
be to maintain a certain stylistic integrity throughout a booko The 
effect in some cases is monotony, although many art editors managed to 
include a pleasing degree of variety while maintaining a certain 
stylistic unityo One could construe stylistic unity or integrity to 
mean stereotypy, but, regardless, che relevance of the phenomenon to 
learning remains to be adequately investigatedo 

This Scale was made with primary reference to Artistic two- 
dimensional media (Scale 8, Point 2), for these evidenced the most 
apparent and diverse stylistic attributes o The range of styles dis- 
cernible in this sample was relatively restricted for the photographic 
medium and more severely restricted for the mechanical mediumo 
Possible related research questions are as follows: 
lo Can relationships be demonstrated between learner behavior 
(except in the Fine Arts) sind stylistic variables? 
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2o Does the learner who is naive about style evidence awareness 
of stylistic variables in discrimination tasks? 

3o In a matching task would the learner associate certain styles 
with certain subject matters? 

4o Do certain styles receive greater attention (frequency and 
duration of eyeo^fixations) than other styles? 

Note that the Intent of the above questions is research stimula- 
tion rather than rigorous, literature-based, research specificatiouo 

Physical Scale 10: Information Level 

This 6-poiut Scale is based on the amount of pictorial information 
of several types that the illustration contains » As is evident in 
Table 149 the Scale deals with the degree of presence or absence of four 
types of information: backgrounds shading of figure, other depth dues 

(dimensionality ) 9 and interior detail in figure o The points on the 
Scale are much more adequately defined by example in the taxonoB^, 
Appendix Fo In general, they range from the appearance of a detailed 
black and white photograph to that of a black silhouette or outline 
drawing on a uniform white fieldo 
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TABLE 14, SCALE 10s DETERMINING THE LEVEL OF INFORMATION OF THE 
PICTOR.IAL UNIT 



Point Description 



1 Natural environment, full shading, full dimensionality, full 

interior detail 

2 jto limbo « full shading , full dimensionality, full interior 

detail 

3 ^ limbo , limited shading , limited dimensionality, full 

interior detail 

4 In limbo , no shading , limited dimensionality , limited interior 

detail 

5 In limbo, no shading , no dd mensionality , no interior detail 
9 Mixed levels of information 



It is possible for each of the four types of information to occur 
independently, i,eo, in any amount and in any combination. For example, 
a silhouette figure (Point 5) could be placed on a natural environment 
ground (Point l)o However, the tendency in this sample is for illustra- 
tions to evidence a limited range of combinations which the Scale is 
intended to represent, Oc<;asd.onal marked deviations from this, such as 
the example above, were classed as Point 99 Mixed, Minor deviations, 
involving for example a combination of attributes from Points 4 and 5, 
were resolved by juiges with reference to the over-all criterion of 
relative pictorial information level. 

There is evidence from perception research that ground is least 
attended to and that figural form is most attended to. This peiceptual 
principle is reflected in the construction of the Level of Information 
Scale (at least the Point 1 and Point 5 ends of the Scale) in that 
ground is the first type of information to be dropped and figural form 
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is retained throughout « The rank order of attention to other factors, 
such as shading, depth cues, and interior detail, seems to be less well- 
establishedo I 

It may be of interest to note that research involving pictorial 
stimuli (as represented in psychological journals) typically employs 
Point 5 materials, usually outline drawingSo This practice may be 
justified in many applications because it retains the basic attribute 
of figural formo However, in studies purportedly investigating the 
domain of pictures per se a Point 5 stimuli cannot be defended as 
representative of the population<> 

Possible related research questions and problems are as follows: 
lo Can evidence be obtained to assess the affective and cognitive 
correlates of atypical combinations of the four types of information 
(environment, shading of figure, dimensionality, interior detail of 
figure)? 

2o Are response tendencies established with reference to Point 5 
stimuli also characteristic of Points 3 and 1? 

3o Is the disproportional occurrence of pictorial information | 

types across subject matters defensible in terms of either learner 
behavior characteristics or subject-matter characteristics? 

4o In what ways might research challenge the common sense 
assertion that an illustration must include those types of pictorial 
information (ground, figure, detail, etCo) which are judged to be 
criterial to learning and must exclude or reduce those judged to be 

I 

non-criterial? Hecent research related to this problem has typically 
employed what might be called nonsense figures with which criteriality 
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is arbitrary o If criteriality in certain mathenatics or science 
illustrations were more logical than arbitrary, would the negatire 
effect of non-criterial information be less detrimental to learning? 

Note that the intent of the aboTe questions is research stimula- 
tion rather than rigorous, literature-based, research specification. 



Physical Scale 11: Unification/Separation 

This 5-point Scale is based on the fact that the discriminable 
components of pictorial units rary in their apparent unity. The Scale 
^®^^^lly represented in Table 15 t but a much more adequate definition 
of each point is provided the examples in the taxonomy. Appendix F. 



TABI£ 15. SCALE 11: DETEHMINING THE DEGREE OF 

UN3FICATIG. /SEPARATION OF THE ELENQVTS WITHIN THE 
PICTORIAL UNIT 



Point 


Description 


1 


Fully unified 


d. 


Mostly unified 


3 


About as unified as it is separated 


k 


Mostly separated 


5 


Fully separated 



If only perceptually unified areas had been defined as illustra- 
tions, there would be less need for this Scale. However, as discussed 
in the Definition section of Chapter 111, there were instances where 
several perceptually separate pictures were together considered 
illustration because of their instructional unity. 




as one 
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Initially the Scale consisted of but two points: single 

picture and multiple pictureo Subsequently, it became apparent that 
th3 multiple-picture pictorial units raried widely, some appearing 
almost as unified as a single picture and others appearing more 
separated o The abowe Scale is intended to delineate these perceptual 
differenceso 

This Scale is admittedly highly subjectireo Although the direc- 
tions for using the Scale (Appendix F) describe and giwe examples of 
the seweral perceptual factors (similarity, proximity) that presumably 
are associated with judgments of unification/separation, there is no 
explicit quantification of these » The ii^lication is that if a picture 
appears consistent with seweral unifying factors, it should be judged 
more unified than if it exemplifies only one factoro Although this 
implication fosters a higher reliability among judges, it may not 
yield judgments that are consistent with an ower-all, non— 
analytical estimate of unityo 

Possible related research problems and questions are as follows: 
lo The essentially unanswerable problem is that of the proper 
balance between unification and separationo Elements in learning which 
are to be associated or cv i^idered exemplars of a set or concept should 
presumably be taught so as to e^>hasize their commonness (nnity) and 
de-emphasize their differences (separation) » But, the factors separating 
one set from another cannot be overemphasized because sevex.il divergent 
sets may subsequently need to be combined into a superordinate category 
by means of common attributeso 
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I 2. In the broader sense the factor of uni float ion/separatlon is 

! 

implicit in the design of the entire Tisual unit (textbook page) as well 
as chapters, etCo, and thus involves the unresolved problem of the 
relationships between pictorial and verbal elements* In some ways the 
two are inconqDatible (discursive vso nondiscursive structure) and must 
presumably be "read" separately if not presented separately* On the 
other band they are apparently instructionally interdej)endent (frequently 
if not irrevocably) as employed in textbooks. In what ways can pictorial 
and verbal elements be combined %rithout violating the unique attributes 
of either? 

3o What do readers (different age levels, aptitudes, subject 
matters) reveal about the "way" they "read" words and pictures of 
various types in various combinations and configurations? Case studies 
involving eye-movement data could penetrate this inadequately explored 
question* 

4o What combination of what perceptual factors (objectively 
defined or at least defined by example) elicit encompassing, combining, 
sui)erordlnate responses and which elicit delineating, separating, sub- 
ordinate responses? 

Note that the intent of the above questions is research stimula- 
tion rather than rigorous, literature-based, research specification* 

Possible Other Scales 

Figure-Ground * Prominent in the early thinking of the research 
team were figure-ground scales* The figure-ground concept %ias known to 

o 
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be based on perception research, and it seened to be highly relevant to 
learning variables o However, it proved to be too subjective, in the 
opinion of the staff, for inclusion in this taxonomy o A basic diffi- 
culty was that perceptual and instructional criteria were difficult to 
isolateo The perceptual "figure" might be a research scientist, while 
the instructional "figure," according to the caption or context, might 
b- the research apparatus beside the scientist o Judgments limited to 
perceptual factors were found to be equivocal as well, because many 
illustrations appeared multi-figured and/or multi-groundedo They were 
not the single two-plane pictures on which figure-ground research w**g 
basedo Instead they exhibited multiple planes: a tree in foreground, 

a person farther back, a building behind him, and sky behind thato Also, 
the perceptual criterion employed proved to be two factored: first, 

the "spatial distance" between near objects (presumably figure) and 
more distant phenomena (presumably ground), and second, the "dominance 
distance" between attention dominating objects (presumably figure) and 
the more subordinate phenomena (presumably ground)* 

For staff judges the spatial distance factor proved to be more 
reliable, i*eo, discriminable aspects of an illustration could be 
ordered from nearest to farthest* Uncertain, however, was the choice 
of the one or more nearer aspects that should be called figure and the 
one or more distant aspects that should be called ground* The most 
unequivocal strategy seemed to be to call the most distant specifiable 
aspect "ground" and call all others "figure*" 

The failure to include a figure-ground scale does not obviate the 
consideration of such factors* Experimental stimuli of instructional 
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significance can be designed with two planes that can operationally be 
defined as figure and groundo It is probable, too, that learner 
behaviors could be employed to categorize operationally what aspects in 
a particular illustration function as figure and as groundo For 
example, the objects or relations named first by a subject can be con- 
sidered figure and the others as groundo Or eye movement analysis can 
be employed with the areas receiving the larger number or duration of 
fixations classed as figure and the others as ground# 

The Scale in the taxonomy that includes some part of the figure- 
ground relationship is Scale lOo Level of Information# Point 1, the 
highest point on this Scale, includes figure and ground, while the next 
Point includes only figure which is in limbo, i#e#, devoid of its 
natural background# 

Concrete-Abstract # A frequent consideration in making, using, 
or testing audio-visual instructional materials is the concrete to 
abstract continuum# Pictorial elements are plotted toward the concrete 
end and verbal toward the abstract end of the continuum, or verbal and 
pictorial elements may net be conceived as one continuum but comprising 
two separate concrete to abstract continua# 

The concrete-abstract dimension is indirectly a part of several 
physical-type scales: Chromatic, Achromatic, Style, and Level of 
Information# However, difficulty was encountered by the staff in 
coping directly with the concrete-abstract dimension# The most appro- 
priate criterion for this dimension was judged to be ’’fidelity to 
referent,” i#e#, to what degree does the illustration resemble the 
referent, the phenomenon represented# Difficulties in applying this 
criterion were of two types# 

o 
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One difficulty was the variability of the judge’s knowledge of 
the referento For example g a microscopic photo of an organism might be 
identified by a scientist as Penicillium chrysogenum (very limited or 
concrete class) g but by a lay person as a greenish thing or strange 
small plant (relatively inclusive or abstract class)* Similarly a 
stylized or cartoon treatment (relatively abstract) of a well-known 
American public tigure might readily be identified as Senator Jones 
(identity class g most concrete) by most Americans g while a very 
detailed full-color photo (concrete^ of a less-known European might 
be called a "good-looking young man" (large, abstract class)* Then, 
toOg %dio is to judge the comparative fidelity of several drawings of 
George Washington? These examples suggest the overriding influence 
of prior knowledge on a judge’s estimate of the fidelity of an illustra- 
tion to its referent* 

Another difficulty was that the referent intended by the text- 
book author or editor was frequently unknown and could in itself be 
variably concrete or abstract* For example, an aerial photo of Chicago 
could be intended to represent the concrete concept "Chicago" or the 
more abstract concept "midwestem city*" The fidelity of the photo is 
greater for one referent than for the other* Thus, there appeared to 
be no objective basis for judging concrete to abstract on the basis of 

fidelity to referent except in the context of a prescribed referent and 
a particular judge* 

Somewhat analogous scales are, however, included in the taxonomy. 
It seems likely, for example, that the greater the number of shades of 
grey discerned in an illustration the greater its probable fidelity to 

o 
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referent, i»eo, the greater the concreteness » The same would hold for 
numbers of colors, although in both cases the addition of certain values 
(colors or greys) could conceivably lower fidelityo The Level of 
Information Scale also is related to the concrete-abstract dimensiono 
An illustration void of background, shading, depth cues, and interior 
details (essentially a silhouette or outline drawij.ig) is apt to be 
lower in fidelity (ioeo, more abstract) than one which includes all 
such attributes o 



Judging Procedures 

Judging procedures evolved concurrently with the development of 
the taxonon^o Each revision of a scale was testea informally on other 
staff memberSo At two later stages of refinement, the scales and proce- 
dures were tested by three non-staff people, specifically graduate 
assistants in the Audio-Visual Centero These naive judges (naive before 
testing with regard to the particular scales) classified a small sample 
(10-20 pictorial units) on all 11 scaleso Deviations from staff judg- 
ment 5 were noted, discussed with the naive judges, and adjustments made 
in procedures and scales o 

Judging for purposes of the reliability estimate for each scale 
was done by another set of comparable naive judges using only the instruc- 
tions accon^>anying the present taxonomy (Appendix F)o This procedure was 
to approximate the conditions of use by non-staff persons o The pictorial 
units judged were a stratified random sample of 40 illustrations (from 
the sample of 78y) in which strata were the four subject-matter areaso 
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Ten illustrations were chosen per subject area Cstr^^tuffi)o There follows 
the inter judge agreement for each nominal scale given b.v percentage* i<>e*, 
percentage of total agreement (3 cf 3 judges) and of partial agreement 




t 



(2 of 3 judges) o There follows additionally, for the 5 scales that were 
ordinal, Kendall °s Coefficient of Concordance (W) as a reliability 
estimate ar.d a Chi-Square test of the probability that the W value 



obtained could have occurred by chance o 



Scale 1: 
Scale 2: 
Scale 3? 

Scale kt 
Scale 3* 
Scale 6: 
Scale 7s 
Scale 8s 
Sc&le 9s 
Scale 10s 
Scale 11s 



Area— W = Oo998«p <o001 

Framing — 32 o 5^ total agreement, 47o5/l^ partial agreement 
Configuration*^ — 12o5% total agreement, 75«>0^ partial 

agreement 

Position— 62 o 5^ total agreement, 32.5^ partial agreement 
Elements— total. agreement, 47o5S^ partial agreement 
Cbroma-=>W = Oo845, p <^o001 
Achroma — W = Oo84l, p <^o001 

Medium— 50?^ total agreement, 503» partial agreement 
Style— 57o5^ total agreement, k2o3% partial agreement 
Information— W = Oo648, p <'o001 
Unification— W = 0o552, p ^oOl 



In addition to the above judging by naive judges for reliability 



estimation purposes, the entire sample of 787 illustrations was cate- 



gorized on all 11 scales for the eventual Chi-Square tests of independence. 
These judgments were by the research staff, those with art or graphic 



communication experience who had chosen and refined the 11 scales. It 



was felt that the final physical-type judging of the sample should be as 



accurate as possible with reference to the rationale of the taxonomy and 



the definitions of each category. Consequently, staff judgments were 

1 

j the data iised in the Chi-Square analyses. The two staff authorities 

f 

i judged the sample independently and then discussed their occasional 



differences until a consensus was achieved. 



See Chapter VII, Results, for the frequency distributions of the 

i 

( 

! illustration sample across each physical type scale and for Chi-Square 

j tests of the relationships between physical types and the other types— 

FRIC 

Miw^min subject matter and objective. 
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CHAPTER V 

OBJECTIVE TYPE TAXONOMY 
Introduction 

It was not so much the intent of this study to design a taxonomy 
of educational objectives as to have teachers apply an existing one to a 
sample of instructional illustrations. However, after careful considera- 
tion, acceptance ^ toto of any existing taxonomy seemed to be unwise* 

As is apparent in a recent summary (3) of studies employing a well- 
known taxononqr, users have frequently decided to modify the taxonon^r to 
their own needs* For example, Milholland (l4) reports an adaptation 
for use in a first course in Psychology; Ayers (l) reports an adapta- 
tion for 10th grade science; McGuire (12) reports an adaptation for use 
in Medicine; and Sanders (l6) reports an adaptation for in-service 
teacher education* The above were with reference to the taxonomy of 
the cognitive domain by Bloom (2), henceforth referred to as Bloom’s 
taxonomy* The present study considered in addition the taxonomic 
efforts of Krathwohl, Bloom and Masia (8), Lindvall (lO), and Gagn^ (4). 

Analysis of the above reports of users of Bloom’s taxonomy 
revealed several sources of difficulty encountered in its application* 
There was some doubt tha.t the taxonoBQr was uniformly useful across 
divergent subject matters* There was doubt that the six categories are 
intrinsically hierarchical. There was observed a lack of adequate 
behavioral specification and delineation of the six categories. There 
was reported some lack of adequate reliability among judges applying 
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the taxonomy to test items unless the judges had had a considerable 
amount of training in its use. 

In spite of such evaluations , the Bloom taxonomy was selected as 
the basis for the present study because an examination of other 
taxonomies9 such as Lindvall (lO) and Gagn^ did not reveal any 
certainty of improvement . The very circumstance of extensive use and 
modification of Bloom's taxonomy became an advantage over the other 
less widely tested approaches. The Gagn^ taxonomy appeared to be con- 
ceived in psychological terms and hence of greater potential utility 
for behavioral description. The behavioral description, however, was 
not adequate in the judgment of the research staff, particularly for a 
scale to be used by teacher judges who would be given minimum instruction. 

In addition to Bloom and his several revisionists, the work of 
Mager (ll) was particularly relevant. Mager’s insistence on behavioral 
terms for stating objectives served as an antidote for one of Bloom's 
principal weaknesses. 

In sum, the taxonomy for classifying objectives was based on 
Bloom and Mager although it took on a character of its own that reflects 
a consensus of the thinking of the staff who designed it. In general, 
the final objective taxonomy included only part of Bloom's categories 
and defined these rather differently. It employed only part of Mager 's 
rationale for writing behavioral objectives. 
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Pretest of Objective Taxonomy 

The intent of the pretest was to test a preliminary objective 
taxonomy both as to its conceptual adequacy and as to its suitability 
for teachers to apply to textbook illustrations. 

A basic problem to be explored in the pretest was that of 
eliciting student behavioral objectives from teachers without lowering 
the validity of the teachers' judgments concerning illustrations. Two 
of the staff had had experience endeavoring to teach graduate students 
to write behavioral objectives for instructional materials and, thus, 
were aware of the difficulties. Teachers long accustomed to stating 
objectives, such as "to demonstrate," "to show," and "to present" 
(behaviors they as teachers must perform) needed help in orienting 
their thinking to stating objectives in terms of the behaviors they 
expect students to perform, such as "to recall," "to synthesize," and 
"to apply." Such thinking requires a l80 degree switch, a new set of 
terms, and a judgmental process that involves both imagination and 
rigor. 

The objective taxonomy developed for the pretest employed all six 
of Bloom's categories but defined them in Mager-like terms. Although 
Mager's model objective included three parts (kind of performance, con- 
ditions imposed, criteria of success), the part^ that distinguished it 
from a non-behavioral (or teacher behavioral) objective was the kind of 
performance, which was revealed primarily in the choice of verb: what 

was the learner expected to do? An early staff insight was that not 
only was the verb (actually the infinitive form) the key to the 
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behavioral conception of the objective, but also the verb suggested the 
type of behavior involved and could thus be the basis for a taxonomyo 
The potential beauty of the idea was that once a teacher chose a verb 
for his objective he had done two other things — he had conceived of the 
objective in behavioral terms and had placed the objective in one of 
Bloom'’s categories of objectives. Therefore, his objective was pre- 
categorizedo As was to be expected, the idea in practice lacked some 
of its beauty in theory, for although some verbs were quite specific to 
particular Bloom categories, others were not. 

For the objective taxonomy used in the pretest, verbs were chosen 
to match categories by means of dictionary definitions and staff inter- 
pretations . Other verbs were added after study of those used in 
exercises or questions in the textbooks o Such verbs as "to compute" or 
'"to hypothesize" were found to be quite specific to subject ma cter in 
math and science and, hence, were thought to be essential in a taxonomy 
to be used by teachers in these areas o 

The six categories shown in Table 16 correspond in general to 
Bloom®s major categories (Knowledge, Comprehension, Application, 
Analysis, Synthesis, and Evaluation) although these category headings 
were not used. Rather, each category was defined by a brief sentence 
and by 8 to 10 appropriate infinitives . 




TABLE 160 PRELIMINARY OBJECTIVE TAXONOMY USED IN PRETEST 
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Fifteen teachers of junior high students participated in the 
pilot study. All were from a local school and neither the school nor 
these teachers took part in the final study. These teachers were 
Instructed to write two objectives for each of 20 illustrations. The 
illustrations were part of the final sample of 787 illustrations but 
were carefully selected from several books to represent something of 
the breadth of types common to each subject-matter area. 

Three teachers from each of four subject areas (mathematics, 
science, American history, and English) used the preliminary taxonoc^y 
to writ:? objectives, while a fourth teacher in three of the four subject 
areas studied Hager (11) Chapters 1—4 aj^d wrote objectives without refer- 
ence to the preliminary objective taxonoiny (Table l6)« This strategy 
yielded both a comparison between two procedures for instructing the 
teachers and a comparison within one procedui-e of the amount of agreement 
among three teachers writing objectives for the same illustrations. 

Instructions for the preliminary taxonomy included a definition 
of student behavioral objectives and a number of sample illustrations 
with possible objectives from each subject area. Teachers were to 
preface their objectives with one of the infinitives listed. Table I6, 
and were to use the infinitive in a way consistent with the associated 
meaning of the category. They were to write two objectives (in different 

categories) for each illustration and indicate their first choice between 
the two. 

The amount of agreement among the first choices of teachers using 
the preliminary taxonomy is given in Table 17, The number of illustra- 
tions out of the . .0 for which there was total agreement (three out of 
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three judges), partial agreement (two out of three), and no agreement 
is shovm for each of the four subject areas* Agreement here refers to 
the choice of category within which the objective was written* 



TABLE 17* AGREEMENT AMONG THREE TEACHERS* 
FOR 20 ILLUSTRATIONS IN PRETEST 



FIRST CHOICES OF OBJECTIVES 



English 


History 


Mathe- 

matics 


Science 


Total 


Per 

cent 


Total agreement 


1 


3 


1 


1 


6 


7.5 


Partial agreement 


10 


7 


13 


10 


40 


50.0 


No agreement 


9 


10 


< 


9 


34 


42*5 


Total illustrations 


20 


20 


20 


20 


80 


100*0 



The unexpected amount of disagreement shown in Table 17 led to 
some Intensive assessments of its possible sources, viz*, in the taxonomy, 
in the procedure, and/or in teacher understanding of the task* Although 
this assessment led to better control of such sources of disagroement , 
none of the factors seemed of sufficient magnitude to account for the 
discrepancies* Attention turned to the illustrations themselves* There 
emerged the possible explanation that some illustrations in certain con- 
texts could serve a very limited range of objectives, while other illus- 
trations in other contexts could serve a diversity of objectives* It 
would follow that discrepancies among objectives selected by judges 
might in large part be attributable to the equivocal character of the 
illustrations themselves* This possibility will be discussed further 
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with regard to the final taxonomy and the analysis of the ratings of 
teachers who used ito 

Assessment of teacher differences in the pretest revealed a pro- 
nounced tendency toward patterning, ioe., no teacher wrote objectives 
that were equally distributed across types o The most consistent patterns 
seemed to be characteristic of the subject matter, although within 
subject areas certain terchers evidenced marked individual preferences 
(greater frequencies of choices) for certain objectives as compared to 
their peers. The patterning was thus held to be largely attributable 
to legitimate differences in subject matter and to the equivocal 
character of some illustrations . The latter had the effect of permitting 
each teacher’s style (philosopl^rs methodology) to be partially determina- 
tive of the objective type chosen. 

None of the above, however, were Interpreted as relieving the 
staff of the obligation to refine further the procedure smd the taxonomy* 
Both were taken to be too ambiguous. 

Befined Objective Taxonomy 

Choice of categories . The most apparent changes made in the 
taxonomy were in the choice of categories and the specificity with idiich 
they were defined. Many alternative categories and combinations of 
categories were considered, some from the existing taxonomies and 
modifications mentioned in the Introduction to this chapter and others 
from taxonomies devised by each staff member. 

The possibility of a three-part taxonomy (Cognitive, Affective, 
Psychomotor) was rejected as insufficiently definitive, idiile the 
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combination of the six cognitive categories of Bloom (2) and five 
affective categories of Krathwohl, Bloom and Masia (8) was considered 
too complexo Finally decided upon was a combination of parts of both 
as suggested in Table l8. 



TABLE l8o CATEGORIES IN REFINED OBJECTIVE TAXONOMY 



Knowledge (Type A)— —To recall , recognize, reproduce (subsequently and 

essentially as learned) the information obtainable 
from the illustration* 

Analysis (Type B)--To separate, identify, compare the components of the 

illustration (physical components or ideational 
components) * 

Synthesis (Type C)— To combine, formulate new relationships, generalize 

from information obtained in the illustration* 

Application (Type D) — To use information (known or given) that involves 

the illustration (but not for the purposes of 
analysis and synthesis)* 

Appreciation (Type E) — ^To show desirable interest, attitude, attention 

toward the illustration or its subject matter* 



The choice of the particular categories requires some Justifica- 
tion, although these categories would not be defended by the staff as 
having necessary relevance beyond the requirements of this study* The 
first four categories are identical in label to the first, third, fourth 
and fifth categories of Bloom's taxonomy^ however, they are defined 
somewhat differently* Excluded were the Comprehension and Evaluation 
categories of Bloom* The concept of comprehension proved in use to be 
difficult to delineate behaviorally, ioe., comprehension could be 
observed in application behavior or analytical behavior but not so 
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obviously as comprehension per se o Hence, this concept %»as, in effect, 
distributed across the others o Evaluation behavior was seen to occur 
as application when it consisted of following a prescribed evaluation 
scale or system, as analysis when it involved critical examination of 
separate components, or an synthesis when it consisted of the independent 
formulation of value or quality statements about something* Consequently, 
evaluation behaviors were distributed across the Analysis, Synthesis, 
and Application categories o The decision to eliminate comprehension 
and evaluation as separate categories was influenced additionally by 
the necessity of simplification for use by judges with limited familiarity 
with the taxonoBQTo 

The fifth category, Appreciation, was primarily intended to 
acknowledge that meuiy illustrations evidence no apparent pedagogical 
purpose other than an affective oneo One teacher in the pretest 
suggested the addition of such a category o Several interviews with 
eighth“grade students revealed an awareness of a "decorative" function 
for some illustrations rather than a direct instructional function* 

The Implicit evaluation in the above comments seemed to be negative, 
ioeo, an Illustration lacking apparent substantive relevance must have 
no other purp'^e thar to make the book look pretty o In contrast, inter- 
views with book designers revealed a high positive value ascribed to 
the affective rnaracter of illustrations o They were thought to add 
importantly co the acceptability and appeal of the book for both 
teacher aud leamero This seeming conflict could be clarified by 
empiri oal invest igat ion o 
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At least two aspects of the appreciation category were suspect. 
First, the category was quite probably employed by teachers as a last 
resort, when they found no other viable alternative. Thus, the category 
may have functioned as a miscellaneous one. Second, the behavioral 
characteristics of the category were not adequately specified. The 
verbs (to show, to evidence, to exhibit) imply observable behavior, but 
the object of the verb is non-olservable (to show interest, to evidence 
appreciation). This compromise was chosen to maintain some consistency 
with the behavioral framework of the taxonomy but, at the same time, 
to avoid being unnecessarily complicated. The observable aspects of 
appreciation are quite diverse s responses to attitude scales, amount 
of time spent viewing the illustration, response of a smile or frown, 
length or frequency of verbal response to the illustration, pupil 
dilation, GSG, or other physiological responses. Though specifiable, 
such behavioral aspects are scarcely within the scope of the teachers' 
task for this study. It was decided that further insistence on 
behavioral specificity would have the effect of reducing the frequency 
with which the teacher would choose the category and thus bias his 
response. 

The term "appreciation” was used because it probably had more 
relevant meaning to teachers than the term affective. The appreciation 
category is intended to include all of the affective domain (8) that is 
likely to be relevant to a particular illustration, namely the Receiving 
(attending). Responding, and Valuing categories. 

Revision based on pretest . A detailed questionnaire completed 
by the fifteen teachers participating in the pretest provided guidelines 
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for revision. For example y the three factors that teachers rated as 
most difficult were the following: 

1. thinking of what the student should do (student behavioral 
objective) 

2. writing two objectives for each illustration 

3. writing the two objectives in different categories. 
Consequently, in the revised task requirements, items 2 and 3 above were 
dropped and instructions for 1 were augmented. 

Teacher assessment, by questionnaire, was either favorable or 
neutral to the prescription of verbs and to the effect of such pre- 
scription on the appropriateness, specificity, consistency, and diffi- 
culty of the judgmental task. 

Teachers were asked to add to the list verbs that were more 
appropriate, delete verbs found least useful, and shift verbs to more 
appropriate categories, all with reference to their own subject matter. 
Very few verbs were added or shifted, but a number were deleted. In 
consequence, the revised taxonomy reflected these changes except that 
verbs which had relevance to one subject area but none to another were 
retained. Verbs, such as "to discover" or "to inquire," which were too 
readily associated with discovery and inquiry methods (and teachers' 
attitudes toward them) were eliminated. A frequency count of the verbs 
actually used by pretest teachers also aided in judgments as to which 
verbs to retain. 

The optimum matching of verbs and categories was given additional 
attention. The pretest teachers raised questions regarding the 
cetegordzation of only five verbs. However, an informal test among 
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staff not working on the objective taxonomy provided additional informa- 
tiono They were asked to associate each of the pool of verbs with one 
or more of the six words (knowledge, comprehension, etCo) which label 
the categories in Bloomy's taxonomy o There was unanimous agreement on 
some verbs and partial or no agreement on others o With reference to 
this information, the verbs that were more ambiguous as to category 
membership were deleted ^rom the list or given specificity by means of 
an added phrase o 

Two verbs, ”to state” and ”to write,” wtre found to be both 
essential to the behavioral assessment of learning and universal as to 
objective category© Consequently, they v;ere included in the prescribed 
list of verbs for each category but with the proviso that they be used 
consistently with the meaning associated with a particular category© 

This procedure had the effect of providing an acceptable alternative 
when none of the given verbs in a cacegory was suitable© 

It should be acknowledged that the verbs chosen are not as 
uniformly behavioral as desired© However, they are a distinct step in 
the behavioral direction from the verbs which Mager (ll) decries, such 
as to learn, to know, to understand© 

Table 19 gives the final objective taxonomy which includes both 
extensive behavioral definitions of the five categories and the 
associated verbs to be used in writing objectives© 
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Resolution of other questions ^ Several issues unresolved by the 
pretest weres 

lo What were the characteristics of the learner for whom the 
objectives were to be written? 

2o Was the illustration to be considered in isolation or with 
reference to its context? 

5o How could the taxonomy delineate both the basic types of 
learner behavior and the basic difficulty level of these behaviors? 

With reference to the first question, the characteristics of the 
learner, it was decided to capitalize on the generalized conception of 
an eighth-grade student that a teacher employs in working with classes 
or groups of such students o It was assumed that while a teacher might 
not be able to describe definitively this generalized student, nonethe- 
less in his day-to-day work with such students, he consciously or uncon- 
sciously adjusts his assignments, his level and rate of speech, etco, 
to fit his estimate of their capabilities and his anticipation of 
their behavioro The instruction to teachers on this matter (General 
Considerations in Table 20) indicated the teacher should assume the 
student was "average,” and "average" was explained to the teachers as 
the generalized student described above o 

With reference to the second question, inclusion or exclusion 
of the context of the illustration, it was decided that the context 
should be considered by the teacher as he conceived of an objective, 
although the objective must be with particular reference to the infor- 
mation obtainable from the illustrationo As indicated in Table 20, 
item b, the teacher was to assume the student had studied the book 
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TABLE 20. KATIONALE FOR THE TEACHER’S CHOICE OF OBJECTIVE 



General considerations 

a. Consider the coix«;ext, i.e., the topic of the subject matter 
under consideration and the goals you would have for your 
students when teaching this topic. 

b. Assume that an eighth-grade student has studied the book 
through the page containing the illustration. 

c. Assume he is an "average” eighth-grade student in ability 
and experience. 

Specific rations le 

In relation to the above, but with particular reference to the 
information obtainable from the illustration , which of the follow- 
ing is the most appropriate type of behavior to expect from the 
student? 

To Know— to recall, reproduce, recognize 
To Analyze — to separate, identify, compare 

To Synthesize— to combine, generalize, formulate something new 
To Apply — to tise, apply, solve problems 
To Appreciate— to show interest, attitude, attention 



through the page containing the illustrationo This opening of the con- 
text to consideration admittedly opened as well the possibility that the 
objective would be written for the whole page or section, which would 
certainly negate its validity as an illustration objective. However, to 
remove the illiistration entirely from its context was to assure a reduc- 
tion in the validity of the objective. An illustration is presumably 
designed to be integral to a particular phase in the sequential develop- 
ment of a concept and thus derives its mesuiing for the student from its 
position in the sequence, i.e., its context. To consider the objective 
of an illustration in isolation from its context is to distort, if not 
invalidate, its status as a textbook illustrationo Further, sans context. 
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there is nc way of estabaishing the status of the learner’s knowledge of 
the subject as he encounters the illustrationo The rationale as pre- 
sented to the teachers is given in Table 20o 

A related question was that of the captiono Was it to be con- 
sidered a part of the context or part of the illustration? It was 
decided that a caption is instructionally a part cf the illustration 
and hence should be so considered in witing the objective o Subjective 
dLSsessr.ents of caption alone or picture alone almost always confirmed 
their interdependence o The publishers* intent seemed clear as well 9 
lor the caption is typically set apart from its verbal context, is of 
different type font or size than the context, and bears a pronounced 
proximity relationship to the pictureo Picture plus caption (if any) 

%#as thus considered to constitute an illustration, th- instructional 
unit for which objectives were to be writteno Because of occasional 
ambiguities, the area defined as the illustration was outlined in blue* 
With reference to the third question, it was decided to make two 
scales— one for categorizing the type of learner behavior and tXe other 
for assessing its difficulty level* One of the aissumptions of the 
Bloom taxonomy (2) is its hierarchical structure from Knowledge, cate- 
gory 1, to Evaluation, category 6* Each category is assumed to 
require prior competence in all preceding categories* It follows that 
categiory 1 behavior is the simplest on the "ladder’* of learning and 
category 6 behavior the most difficult, at least in terms of its 
prerequisites* This characteristic of the taxonomy was at first con- 
sidered by the staff to facilitate reliable categorization* The user 
began at category one, bottom rung of the ladder, and went up the rungs 
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to the appropriate stopping point. Further, some research on the ques- 
tion tends to substantiate the hierarchical character of at least part 
of the taxonon^r (l)(l8). However, after much rearranging and redefining 
of categories, the staff came to the conclusion that while the Bloom 
taxonomy could be enqployed to construct items that would bear the 
appropriate hierarchical relation, there was no intrinsic or necessary 
behavioral hierarchy among the categories, i,e«, a Synthesis objective, 
category 5 could (and perhaps usually would) be written at a higher 
level than an Application objective, category 3 « but need not always be. 
For exaiqple, a generalization (Synthesis) from a laboratory experiment 
could be dependent on prior completion of a given laboratory procedure 
(Application), Conversely, the completion of a given laboratory proce- 
dure (Application) could be dependent on the prior p lann i n g (Synthesis) 
of that procedure. It was thus possible to conceive of Application and 
Synthesis objectives in either hierarchical order. Or again, an 
Analysis process, category 4, rather than al%iays folloifing categories 
1, 2, and 5, can be conceived as leading to Knowledge, category 1, or 
Comprehension, category 2, or Application, category 3 «> Consequently, 
the objective taxonony for this study makes no reference to a possible 
hierarchical characteristic of objectives but seeks only to delineate 
behavioral types. The hierarchical aspect was reserved for a subsequent 
scale. 



Level of Involvement Scale 

As suggested above, while the Bloom taxonomy was assumed to be 
generally hierarchical, adequate hierarchical separation of categories 




required the superimposition of restrictions on the use of categories, 
eogo, in conceiving of Analysis items, category 4, one deliberately 
selected from among the possible levels of analytical behavior those 
that were at a higher level than Knowledge, Comprehension, or Applica- 
tion behavior or that demonstrably required prerequisite abilities at 
the three lower levels o Consequently, the objective was written to 
fit both the level and type specified by the taxonomyo 

To isolate level considerations from type considerations a five- 
point scale was employed. Figure 10, to 5jidicate the c^gree of the 



DEGREE OF INVOLVEMENT — Duration and Intensity of Student’s 

Involvement 



12 3 



4 



5 



Scale [ I 

Quite Rather About 

Limited Limited Average 



Rather Quite 

Extensive Extensive 



Figure lOo Level of Involvement Scale for Educational Objectives 



student '^s involvement o The scale ranged from quite limited (level 1) to 
quite extensive (level 5)o As initially conceived, this scale was to 
measure level of difficulty o However, it became apparent that objectives 
in the Appreciation category could not appropriately be distributed 
along a difficulty scale o Consequently, a level of involvement scale 
was substituted o Degree of Involvement %*as explicated ais the duration 
and intensity of the student’s involvement in meeting a given objective o 
The teacher was to make this judgment for each objective he had written, 
and his frame of reference for relative involvement was to be the pool 
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of approzinately 100 objectlyes he had written. The twv> criteria for 
judging involTeoent were as follows: 

!• Student criterion, which was defined as the aoount of tine and 
energy the student might spend meeting the objectiye. 

2o Information criterion, which was defined as the amount, 
noyelty, and complexity of information associated %rith meeting the 
objectiye. 

Both criteria were to be used, although it was felt that the first 
would be a function of the second, i«e«, the amount of time and energy 
a student would spend would be directly related to the amount, noyelty, 
and coiQ>lexity of the information required* 

Judging Procedures 

It was a part of the initial plan that teachers would be the 
judges of which objectiyes the sample of illustrations could best serye* 
Publishers, art editors, subject-matter editors, and authors were eon- 
ceiyed as being less well prepeired than the classroom teacher for this 
task* Subsequent work with teachers and discussions with publishers 
would suggest a more accurate ejialysis— no one is demonstrably an 
authority in assigning educational objectiyes to particular illustra- 
tions, or, at least, there j.s considerable lack of consensus among 
authorities on the subject « It remains probable, howeyer, that among 
teachers can be found the most yalid judges of the behayioral objectiyes 
that would be most appropriate for illustrations as used by their eighth- 
grade students in particular subject matters* 
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Teacher viewpoints were determinative from the outset of planning 
for the objective taxonomy because a former elementary social studies 
and English teacher and a secondary science teacher were on the research 
staffo Further, the initial taxonomy was tested with a sample of 13 
eighth-grade teachers before the revised instrument was employed with 
24 final teacher judges o 

It was anticipated that teachers would vary somewhat in their 
judgments of the most appropriate objective for an illustrationo Control 
of the potential variation could have been tiiaximized by insisting that 
the several teachers achieve a consensus; however, the human engineering 
task of achieving a consensus for each of 73? illustrations would have 
been impractical, and the results might not have been as valid as 
independent judgments o Consequently, the chosen strategy was to elicit 
three independent estimates of objectives for each illustration from 
which still another judge would pick the most appropriate. 

Selection of judges o Adequate random sampling of teacher opinion 
would have necessitated a teacher sample of impractical size. Further, 
the intent was to sample only expert teachers who could appropriately 
be considered judges of instructional materials in their own fields. 

The method of selecting the three independent judges was intended to 
permit, if not maximize, diversity among the objectives from which the 
final judge was to choose. The teachers were selected from three 
school systems; large (approximately 100,000 students), medium 
(approximately 30,000 students), and small (approximately 5»000 stu- 
dents). 
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The school systems were selected from northern, central, and 
southern Indiana. See the list of teachers and school systems In 
Appendix G. Within each school system three different schools were 
sampled. All teachers were chosen by superintendents or admlnlstratlye 
personnel authorized by the superintendents. Selection criteria were: 
lo Eighth-grade teacher In the subject matter 
2o Judged to be an expert classroom teacher 
3o At least two years of teaching experience 

Teachers In each school system were distributed by subject matter 
across schools as shown In Table 21. Choice of schools within a system 
was made by superintendents. For the two smaller school systems the 
superintendents had very little choice because most of the junior high 
schools In the system were needed. For the larger system an attempt was 
made to Include a representative range In the size of the schools and the 
age of the schools. In all cases the availability of excellent teachers 
In the appropriate combinations had considerable Influence on school 
choice. 



TABLE 21. DISTRIBUTION OF TEACHERS ACROS /OBJECT MATTER IN EACH 
SCHOOL SYSTEM 



School 


English 


History 


Mathematics 


Science 


Total 


A 




1 


1 


1 


3 


B 


1 


1 




1 


3 


C 




1 


1 




2 


Total 


1 


3 


2 


2 


8 
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There were thu£ teachers frooi three schools in each of 

three school systems, or 2k teachers in alio 

As be seen, sampling was controlled for two of the possible 
sources of variation—^subject matter taught and size of school systemo 
Subject matter was distributed across schools with no more than one 
history teacher, for example, from any schoolo 

The apparent asymmetrical distribution of teachers across subject 
matter, was designed to approximate the distribution of illustrations 
across subject matter as shown in Table 22o Each teacher judged 
approximately 100 illustrations (87-115 range) o This procedure was 
chosen primarily on the basis of practical considerationso Feedback 
from teachers participating in the pretest indicated that a sample of 
100 illustrations was about as large as a teacher in service could be 
©xpected to deal with competently in a limited period of time (about 
two weeks) o 



TABLE 22o DISTRIBUTION OF TEACHERS (WITHIN ONE SYSTEM) AND ILLUSTRA' 
TIONS ACROSS SUBJECT MATTER 





English 


History 


Mathematics 


Science 


Sample of teachers 


1 


3 


2 


C, 


Sample of Illustrations 


95 


278 


l84 


230 


Illustrations judged 
per teacher 


95 


87 , 90,101 


92 


115 



In sum, each teacher wrote objectives for about 100 illustrations, 
so that the eight teachers in one system wrote objectives for the whole 
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sample of 787 illustrations, which procedure was replicated in the three 
school systems, thus producing three objectives for each illustration. 
Instructions to judges 0 For the implementation of the above 
design, an adequate briefing for each teacher was essential. Instruc- 
tions were incorporated in an l8-page document. Appendix H, This 
included the following: 

lo description of the project 
2, description of the task 

3 o definition and examples of student behavioral objectives 
rationale for choice of objective (Table 20) 

5 ® objective taxononQr (Table 19) 

60 examples of illustrations and possible objectives 
7 o discussion of potential problems in applying the taxononQr 
80 description of Level of Involvement Scale (Figure 10) 

9o summary of instructions 
10 o sample tally sheet 

For item six above, sample sets of illustrations (copied from 
textbooks) together with matching objectives were supplied for each 
subject area. There was a sample illustration and objective for each 
of the five types cf objectives (Appendix H)o 

Members of the research team mev with the eight teachers from 
each school system for a one and a half hour briefing session. Instruc- 
tion for using the taxonomy were discussed section by section. Ques- 
tions were entertained and answered. At the close of the briefing 
session each teacher received the textbooks assigned to him (her) and 
was supplied tally sheets (Appendix H) for posting objectives, objective 




95 



objective levels o The selected illustrations in each book 
had been tabbed, numbered, and circled in blueo 

The above procedures produced for each illustration three 
objectives which were categorized by type and by level » These data 
permitted statistical treatment of such tabulations as degree of agree- 
ment among teacher judges, patterns of judge choices, and possible 
associations of choices with other factorso However, for sr~"*5 purposes 
a single "most appropriate" objective for each illustration was necessaryo 
Consequently, still other judges made the final choice of one objective 
considered most appropriate for each illustration from among the three. 

See Appendix I for the objective chosen for each illustration. 

Criteria for the final choice were as follows 
lo Same criteria that the other teachers had employed 

(described in Table 20 and fully presented in Appendix H) ; 

2o If two or more objectives met the first criterion equally 
well, the most clearly phrased one was chosen; 

3o If two or more objectives met both criterion one and two, 
a random selection was madSo 

Judges making this choice were two members of the '^-ssearch 
staff o The former teacher of social studies and English judged 
English and history; the secondary science teacher judged science 
and mathematics o Though potentially biasing, the use of staff judges 
was thought to add a degree of validity not otherwise possible . In 
the first place, their choices were limited to the objectives written 
independently by the practicing teachers » Secondly, they were uniquely 
able to bring to bear criteria stemming from the staff deliberations 
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leading to the taxonomy itself and the rationale for applying it to the 
sample • Whatever the adequacy of the taxonomy might be, the staff 
judges were the most authoritative in its interpretation. 

Reliability and validity of .judging . Inter- judge reliability 
estimates could have been computed, bu'c because no estimate of the 
validity of the judgments was available, undue attention to their 
reliability seemed inadvisable. Objectives on which teachers were in 
complete disagreement may all, upon empirical test, prove to be appro- 
priate for the illustrations. Contrariwise, objectives on which judges 
were in total agreement may prove to be irappropriate for the illustra- 
tions. 

Consequently, only the frequency distribution of objectives 
across the five types is given for each judge. Table 23» Each group of 
three judges shown in the table judged the same group of illustrations. 

Chl-Squaxe analysis of the frequencies from each group of three 
judges showed six of the eight groups to be different by a statistically 
significant amount (p < .02) . For the whole sample of 787 illustrations, 
the judges were in partial agreement (two of three) as to the type of 
objective assigned to 5^.9 per cent of the illustrations, but were in 
total agreement (three of three) for only 14.1 per cent of the illustra- 
tions and were in total disagreement (none of three) for 31 oO per cent 
of the illustrations. 

Possible sources of these observed differences were discussed 
earlier (section on Pretest of Objective Taxonomy) and Included the 
following factors: 
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TABLE 23 <, FREQUENCY DISTRIBUTION OF OBJECTIVE TYPES BY JUDGE AND 
SUBJECT MATTER 



Subject 


Judge 


Objective typer- 


Knowl- 

edge 


Analysis Synthesis 


Applica- 

tion 


Apprecia- 

tion 


English 


1 


28 


7 


4 


11 


45 


teachers 


2 


15 


21 


6 


29 


24 




3 


20 


30 


16 


16 


13 


History 


1 


11 


29 


32 


2 


13 


teachers 


2 


21 


35 


24 


0 


7 




3 


25 


23 


15 


11 


13 




4 


33 


23 


11 


6 


28 




5 


44 


20 


23 


3 


11 




6 


6 


24 


48 


1 


22 




7 


11 


38 


24 


5 


12 




8 


16 


28 


19 


1 


26 




9 


19 


26 


20 


3 


22 


Mathematj.c8 


1 


13 


22 


24 


26 


7 


teachers 


2 


10 


27 


18 


24 


13 




3 


15 


22 


12 


34 


9 




4 


20 


20 


19 


22 


11 




5 


24 


21 


7 


33 


7 




6 


30 


31 


11 


18 


2 


Science 


1 


33 


21 


22 


l4 


25 


teachers 


2 


4l 


15 


26 


4 


29 




3 


25 


23 


38 


4 


25 




4 


27 


23 


14 


10 


4l 




5 


24 


17 


18 


22 


34 




6 


21 


27 


26 


24 


17 
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lo the taxonomy t particxilarly the delineation of categories; 

2o the rationale and procedure for applying the taxonomy to the 
sample ; 

3o the qualifications of the judges; 

the characteristics of the illustrations judged* 

In retrospect it must be said that while the pretest taxonomy. 
Table l6, may have suffered from inadequate delineation regarding 1 and 
2 above, the final taxonomy. Table 19 » may have so elaborated these 
aspects that for some teacher judges the affect was to reduce understand- 
ing of the task or at least to make it appear unduly complex* Thus, 
while the final taxonomy was* more explicit with regard to factors 1 and 
2, the effect on reliability might not always have been positive* 

Factor 3 9 qualifications of judges, was discussed extensively at 
the beginning of the previous section. Judging of Objectives* It can be 
reasserted here that, for the task assigned, there are no known judges 
that are more authoritative than teachers* The designers, editors, and 
authors of the books are likely the authorities on intended objectives, 
but the teachers are the more likely authorities on the appropriateness 
of objectives as actually used with eighth-grade students. The most 
precise statement that can be made is that no authority can be verified 
until illustrations are very widely tested as used by teachers in the 
classroom and as encountered and responded to by students in the normal 
course of their study* The research literature provides some hints in 
this regard, but few definitive statements can be made associating 
particular types of illustrations with particular educational objectives 
(student behaviors) at the junior high school level* 
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The objectives suggested for certain illustrations by authors and 
editors in teachers' editions were examined, but the irregularity of 
their occurrence and the inconsistency of their content make comparisons 
with the teacher objectives impossible » 

Factor 4 , characteristics of the illustrations judged, leads first 
to a comparison of illustrations with other "objects” which have been 
classified by judges using Bloom's taxonomy or a modification of it» 

The "objects" commonly reported are test items* For example, McGuire 
(12) reports total agreement among three judges for 6? p«r cent of 683 
items, and Stoker and Kropp (18) report total agreement among five 
judges for 11 of 3 ^ items* Apart from the apparent disparity of 
"objects" classified, a disparity of task exists as well, for the task 
in this study consisted of both the judging of the illustrations and 
the writing of objectives* 

In addition to this lack of comparability with other studies is 
the lack of substantial information regarding the singularity or 
multiplicity of objectives that particular illustrations might serve* 
There seems to be no basis for assuming that instructional illustrations 
are uni vocal (or unequivocal; regarding instructional objective* 

Because of the apparer<t diversity of illustrations (subject matter, 
physical types, caption types), it might be expected that some would 
be relatively univocal while others would be multivocal* This aspect 
of the study is one of those most obviously requiring additional and 




more intensive research work* 
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Scaling Objective Data 

Although it was Initially planned that there he only one objective 
type scale, subsequent developments led to the construction of five 
scales for the purpose of ordering the data for the Chi-Square analyses. 
The first scale. Table 24, was intended to classify the illustra- 
tions according to the amount of agreement among the teacher judges as 
to the most appropriate objective type, 

TABLE 24o OBJECTIVi: SCALE 1; TYPE AGREEMENT 

Point Description 

1 No agreement (none of three agreed) 

2 Peurtial agreement (two of three agreed) 

3 Total agreement (three of three agreed) 



The frequencies found for this scale are given in Chapter VII, 
Results, along with analyses of the relations between this scale and the 
other scales— physical type, subject-matter typec and verbal modifier 
type. 

The second scale was intended to classify illustrations according 
to the pattern of objective types assigned them by the three teacher 
judges. As shown in Table 25, it was practical to classify by objective 
type only those illustrations for which teachers were in partial or 
total agreement as to type. All other illustrations were lumped at 
Point 11* 




TABLE 25o OBJECTIVE SCALE 2 s TYPE PATTERN 



Point 


Objective type 


Judges agreeing 


1 


Knowledge 


Three 


2 


Analysis 


Three 


3 


Synthesis 


Three 


4 


Application 


Three 


5 


Appreciation 


Three 


6 


Knowledge 


Two 


7 


Analysis 


Two 


8 


Synthesis 


Two 


9 


Application 


Two 


10 


Appreciation 


Two 


11 


Any 


None 



The third scale classified each illustration according to the 
type of the one objective which was chosen as most apjiropriate, "best,” 
by staff judges from among the three objectives written by the teacher 
judges* (Judgini^ procedure described in a preceding section*) As 
shown in Table 26 the scale includes the five types of objectives which 
constituted the Objective Taxonomy, Table 19* 



TABLE 260 OBJECTIVE SCALE 3: BEST TYFE 



Point 


Objective type 


1 


Knowledge 


2 


Analysis 


3 


Synthesis 


4 


Application 


5 


Appreciation 
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While the first three scales dealt with objective type, the 
fourth and fifth scales dealt with the difficulty level of the objectives. 
As shown in Table 2?, scale four was to classify illustrations according 
to the amount of agreement among teacher judges as to the level of the 
objective, i.e., level of involvement as indicated in Figure 10. 

TABLE 27« OBJECTIVE SCALE 4; lEVEL AGREEMENT 

Point Description 

1 No agreement (none of three agreed) 

2 Partial agreement (two of three agreed) 

3 Total agreement (three of three agreed) 



^iftb scale %>as to classify each illustration objective 
according to the "best" level, \idiich was in actuality the mathematical 
average of the levels (1 to 5) assigned by the teacher judges. As shown 
in Table 28, the five involvement levels were given intervals into which 
the averaged levels could be placed. For exan^lej if three teachers 
chose levels, 2, 2, and 3 for an illustration, the average level of 2.3 
was within the interval for Point 2, Bather Limited Involvement. 



TABLE 28. OBJECTIVE SCALE 5; BEST LEVEL 



Point 


Intervals 


Level of involvement 




1 


Io0-lo4 


Quite limited 




2 


Io5-2o4 


Rather limited 




3 


2o5-3o4 


About average 




4 


3o5-^o4 


Rather extensive 




5 


4o5-5„0 


Quite extensive 






The distribution of the sample of illustrations across each of 
the objective scales is given in Chapter VII, Besults, as are the Chi- 
Square tests of the relation between each objective scale and the other 
scales— subject matter, physical type and verbal modifier typee 



104 



CHAPTER VI 

VERBAL MODIFIER TAXONOMY 
Definitions 

Although initially conceived of as a taxonomy of captions, this 
taxonon^ evolved into a taxonomy of verbal modifiers of illustrations. 
As such it includes not only captions but labels, legends, and some 
titles. In the language <?raployed in the Units of Analysis section of 
Chapter III, the taxonomy of verbal modifiers dealt with v , the verbal 
elements adjacent to the pictorial unit, (usually captions and some- 
times titles), and v^, the verbal elements within the pictorial unit 
(usually labels and sometimes titles). Phrased yet another way, this 
taxonoDQr included all verbal elements within an area defined as an 
illustration o 

As discussed earlier, in Chapter III, one of the most persistent 

4 

problems was translating such common terms as caption, title, and label 
into operational terms. The definitions for caption, title, and label 
given below are those initially conceived. They apply to most verbal 
units in most books; however, there were a number of exceptions in the 
sample. 

Caption is a verbal unit meeting the following criteria: 

1. stated as a complete sentence(s); 

2o set apart from the text by location (adjacent to the 
pictorial unit) and by type (different font or size 
than the text); 
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3o referred to the entire pictorial unit, although parts of 
the caption could refer to parts of the pictorial unit» 
Title is a verbal unit meeting the following criteria; 

1. stated as sentence fragment(s) or wordCs); 

2o could be either within or adjacent to the pictorial 
unit; 

3o referred to the whole pictorial unito 
Label is a verbal unit meeting the following criteria: 

lo stated as sentence fragment(s) or word(s); 

2o located within the pictorial unit; 

3o referred to part of the pictorial unit. 

Occasional units which did not wholly meet these criteria were 
such as the following: 

lo Captions (complete sentences) which were located like labels 
(within the pictorial unit) and functioned as labels (referring to only 
part of the pictorial unit); 

2o Labels (words or sentence fragments) which were located like 
captions (adjacent to the pictorial unit) and functioned like captions 
(referring to the whole pictorial unit); 

3o Titles (referring to the whole pictorial unit) which were 
like captions (composed of a complete sentence). 

Because the three criteria initially employed in the definitions 
could not be consistently applied in combination, it was decided to 
increase objectivity by using the criteria separately as follows: 
lo Sentences (usually captions) 

Declarative, Interrogative, etc. 
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2. Non-sentencee 

Referring to whole pictorial unit (usually titles) 
Referring to part of pictorial unit (usually labels) 

Note that the final taxonomy was structured in terms of the above 
explicit criteria, and no attempt was made to employ the terms caption, 
title, or label in a definitive sense o 

The first scale. Table 29* was to indicate the presence or 
absence of the two primary types of verbal modifiers, sentences and non- 
sentences o This scale made possible statements about the frequency of 
occurrence of certain verbal modifiers in relation to objective types, 
physical types, and subject-matter types o 



TABLE 29 o SCALE Is BASIC TYPES OF VERBAL 
MODIFIERS 



Point 


Description 


1 


No verbal modifier 


2 


Sentence(s) only 


3 


Non-sentence (s) only 


4 


Both sentence (s) and non<^ 




sentence (s) 



It should be noted that the term verbal element as defined in 
Chapter III, included both verbal and numerical symbols o Hence, the 
term verbal modifier was here used to include numerical sentences 
(equations) and numerical non-sentences (single digits or any combina- 
tion other than an equation) o 



o 

ERIC 
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Sentence Scales 

Sentences were further categorized by quantity and by type© The 
10-point quantity scale. Table 30, ranges from 0 to over 3^ sentences o 
The scale intervals, being smaller where frequencies were known to be 
greater and vice versa, were arramged with reference to the sampleo 



TABLE 30. SCALE 2: QUAOTITY OF SENTENCES 

PER ILLUSTRATION 



Point 


Seiitences 


1 


0 


2 


1 


3 


2 


k 


3 


5 


4 


6 


5-6 


7 


7-10 


8 


11-14 


9 


17-21 


10 


22-34+ 



The typical caption, of course, does not approach 3^ sentences 
(category 10) or even 10 sentences (category 7)o However, one history 
book and one or two science books consistently placed several paragraphs 
of verbal material in association with certain pictorial units o Because 
these met the criteria (proximity relation to the picture and different 
type font or size than text), they were included as the "caption" part 
of the illustrationo 

The l6-point scale for sentence types and patterns. Table 31« 
indicated the presence of the four types (declarative, interrogative. 




i 
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imperative, and other) either singly or in any combination. It was 
anticipated that thes» sentence types might be differentially associated 
with different subject matter, different instructional objectives, and 
perhaps even with different physical types of illustrations. 



TABLE 31 „ SCALE 3; SENTENCE TYPES AND PATTERNS OF 
TYPES 



Point 



Description 



1 None 

2 Declarative 

3 Interrogative 

^ Imperative 

5 Other (Exclamatory and Mathematical) 

6 Declarative and Interrogative 

7 Declarative and Imperative 

8 Declarative and Other 

9 Interrogative and Imperative 

10 Interrogative and Other 



11 

12 

13 

14 

15 

16 



Imperative and Other 

Declarative, Interrogative, and Imperative 
Declarative, Interrogative, and Other 
Declarative, Imperative, and Other 
Interrogative, Imperative, and Other 
Declarative, Interrogative, Imperative, 
and Other 



The "Other” category was compounded of exclamatory iiSRreiie^ aAd 
mathematical sentences. Mathematical sentences (equations) were included 
not only because numerical elements had been classed together with verbal 
elements from the outset but also because captions and exercises in 
mathematics textbooks frequently intermixed verbal sentences and mathe- 
matical equations. Mathematical sentences were put in combination with 
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exclanatoxy sentences because neither occurred with sufficient frequency 
for statistical purposes o The product is truly a miscellaneous or 
"other" categoryo 



Non-sentence Scales 

The non-sentence verbal and numerical units were likewise 
categorized into two scales, one quantitative and the other by type and 
pattern. The 10-point quantitative scale included the range from 0 to 
over 50 units per illustration, Table 32. In some instances, primarily 
in maps and complex diagrams, the quantity ran well over 50. 



TABLE 32 o SCALE 4: QUANTITY OF NON- 

SENTENCES PER ILLUSTRATION 



Point 


Non-sentences 


1 


None 


2 


1 


3 


2 


4 


3-4 


5 


5—6 


6 


7-8 


7 


9-12 


8 


13-21 


9 


22-41 


10 


42-50+ 



The 8-point scale for type and patterns of types of non-sentence 
modifiers. Table 33 9 includes three types (titles, labels, and legends) 
as well as the possible combinations of these types. 
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TABLE 33 „ SCAI£ 5: TYPES AND PATTERNS OF NON-SENTENCE 

MODIFIERS 



Point 


Description 


1 


None 


2 


Title(s) Only 


3 


Label (s) Only 


k 


Legend(s) Only 


5 


Title(s) and Label(s) 


6 


Title(s) and Legend(s) 


7 


Label(s) and Legend(s) 


8 


Title (s), Label(s), and Legend(s) 



The terms title 9 labelQ and legend, have been employed in Table 
33 for convenience onlyo Operationally, they as a group were the units 
that did not meet the requirements of a sentence. Of these, the units 
called ’’titles” in the table were verbal modifiers which referred to the 
whole pictorial unit, while those called ’’labels" were verbal modifiers 
which referred to part of the pictorial unito "Legends" were those 
verbal modifiers which, regardless of reference, contained a key, such 
as a brown rectangle beside the words "Northwest Territory" to designate 
the reference to a portion of a mapo 

Other Possible Scales 

The verbal modifier scales included in this study were those which 
were judged to be most instructionally relevant, but several which met 
this criterion were eliminated because of their subjectivity. These 
scales and others not considered by the staff may in future research be 
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shown to be detenninative of learning and as such may become operation- 
ally defined in terms of learner behavioro The several types of scales 
considered but discarded are mentioned briefly in what follows « 

Relative proximity scale , In a sense the concepts v^, verbal 
elements within the pictorial unit, and v^, verbal elements adjacent to 
the pictorial unit, are points on a proximity scale o The next logical 
point would be those verbal elements that are farther away from the 
pictorial unit, i*e*, those in the textual material* To have included 
textual material would have involved a semantic analysis of all text 
areas lithin a page or two of the illustration, and consequently was not 
only a sizeable task but one full of definitional "greys*" Further, 
such verbal ue a were technically not a part of the illustration and 
hence not a prime concern of this study* 

Instructionally, the textual materiaG. outrdde the illustration, 
but referring to it directly or indirectly, is of obvious importance 
and consequently should be studied* 

Type of reference scale * It was observed that verbal nK>difiers 
referred to that which they modified (pictorial unit) in different 
ways* There were, for example, such direct references in text or 
caption as "the illustration above" and "the idap." There were also 

mechanical references, such as "Figure " amd page *" Design 

elements, such as arrows or connecting lines, were used for reference 
as well* Other verbal units, while making no direct reference to the 
pictorial unit, did appear indirectly related by way of a kind of 
parallelism between the verbal statement and the pictorial statement* 
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Instroctlonal function scalo . This scale would probably be the 
least objectire and nost significant type of scale fron an Instructional 
point of Tiew. Verbal modifiers appeared to serre many purposes: name, 
describe, explain, interpret, restate, exemplify, point to, ask questions 
about, gire directions regarding, etc* These purposes are orerlapping 
and ill-defined as stated but should, in the opinion of the staff, be 
the object of intensire definitional and experimental woik* 

Judging Procedures 

Staff judges tabulated for each illustration the number of 

I 

associated sentences in each of the four categories and the number of 
associated non-sentences in each of the three categories* One judge 
cowered the science and mathematics illustrations; while the other 
cowered the Einglish and history* Prior to final judging of the saiiq>le 
there were two pretests* Each judge categorized the same sample of 10- 
20 illustrations independently, then compared and reconciled their 
differences* On the basis of two such pretests the procedure was 
refined* The final procedure is giwen in Appendix J* 

Sentences were identified by using the common grammaicical defini- 
tion, except that beginning and end punctuation was owerlooked so long 
as a complete thought was giwen (subject and predicate)* The sentences 
were tabulated as being declaratiwe, interrogative, imperatiwe, or 
exclamatory, again following standard grammatical definitions* Mathe- 
matical sentences were those ccmibinations of numerical symbols which 
comprised an equation, i*e*, that in a sense expressed a complete mathe- 
matical thought* 
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Non-sentences were tabulated according to whether they referred 
to only part of the picture (usually labels), or referred to the whole 
picture (usually titles), or, regardleLs of reference, included a key 
(usually legends). 

There were two major sources of pretest disagreement between 
judges. One was the kind of illustration which included pictured 
objects that were in part rerbal, such as a picture of a book cover, 
a picture of a labelled bottle, or a picture of a building with a sign. 
It was decided to include such verbal units so long as each word was 
fully discriminableo A picture of a theater, for example, whose marque^ 
only suggested its name (partially obliterated letters), was not counted. 

The other area of disagreement tias that of the degree to idiich 
complexly labelled illustrations should be analyzed. On a map, for 
exafl^le, was each city, state, river, latitude, longitude, lake, 
mountain, etc. to be counted? In general it was decided to count each 
such unit, although, as indicated in the procedure (Appendix J), certain 
redundancies were omitted (labels at both ends of a meridian) and 
certain closely associated designations (an event and its date) were 
combined and counted as one. 

Among the possible research questions suggested by these scales 
are the following: 

1. Which type of sentence most efficiently directs attention to 
the relevant elements (cues) in an illustration? (Eye-movement analysis) 

2. Which type of sentence involves the student in a longer 
transaction with an illustration? 
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3o In the case of several sentences directed toward an illustra- 
tion, what is the pattern of the student-illustration transaction— all 
sentences and then all picture, sentence-picture-sentence-picture, or 
other? Are different patterns associated with different learning out- 
comes? 

4o For the design of a program or system, what criteria should 
apply to quantifying, sequencing, and interrelating verbal auid pictorial 
units? 

5o Vhat factors reduce error and time in associating labels and 
their referents— proximity of label to referent, connecting lines or 
arrovs, label adjacent to the referent versus superimposed upon it, 
logical sequencing of labels versus rt;:rent sequencing, etCo? 

6« Is the frequency and duration of attention to a picture (eye- 
movement) a function of the proximity of the related verbal units— 
greatest for verbal units within, slightly less for verbal units 
adjacent, and least for verbal units outside the illustration? 

7# Can a variety of instructional roles be specified for verbal 
elements in relation to pictorial elements, and can these be operation- 
ally defined and experimentally assessed? 

8» he number of sentences necessary to elicit the desired 

response r ^tive to an illustration directly proportional to the 
equivocality (midtivocality) of the illustration, ioe», is it the case 
that the greater the multivocality, the greater the number of delimiting 
sentences necessary? Multivocality might be pre-determined by the 
number of statements that subjects might make about the illustration 




alone 
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The above questions are intended for research stimulation rather 
than rigorous, literature-based, research specification* 

The distribution of the sample of illustrations across each of 
the verbal modifier scales is given in Chapter VII, Results, as are 
Chi-Square tests of the relation between each verbal modifier scale 
and the other s :ales— sub ject matter and objective type* 



[ 
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CHAPTER VII 
RESULTS 



Introduction 

Chi-Square analyses were made to test the independence of each 
pair of scales* From the total of 22 scales (l subject-matter scale, 11 
physical type scales, 5 objective type and level scales, and 5 verbal 
modifier scales), there resulted a total of 231 analyses* Of these, 
about one third were chosen, as described later, for particular atten- 
tion in this report. 

First, each of the 22 scales is presented separately to show the 
frequency and percentage of the sample of illustrations associated with 
each point on the scales (percentages omitted for scales over 10 points 
long) o Some of this information, lost in the Chi-Square tables because 
of combined categories, may be of general reader interest* It indicates, 
for example, 

that 23 ok% of the sample were mathematics illustrations; 

that the two most frequent objectives for the illustrations in 
the sample were Knowledge and Analysis; 

that 43*8^ of the illustrations were Free Form or Amoeboid in 
configuration; 

that 40o2^ had no verbal or design elements within the pictorial 

unit; 

that 45 ol^ of the sample had one color but only were fu!ll 

color; 

that for 22 o5^ the photographic encoding medium was used; 




